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SYSTEM OF WEIGHTS AND 
MEASURES, 

There is a question being agitated just now in Eng- 
land which is of great commercial importance to that 
country, and may become so, at an early day, to the 
United States. We refer to the movement in favor of 
adopting the metric system of weights and measures in 
place of the cumbersome and confusing tables at present 
in use. The agitation has progressed as far as the in- 
troduction of a bill before Parliament, making the use 
of the system compulsory after a specified length of 
time. It has met the opposition which was to be ex- 
pected from a people who have a strong sentimental 
attachment to the usages and traditionsof the past, 
and. in spite of the many economies of time and labor 
which would be realized by the introduction of a deci- 
mal system, it will probably be a long while before the 
Englishman exchanges yards for meters and pounds 
for kilogrammes. 

The arguments in favor of the metric or decimal sys- 
tem are too well known for repetition, and the incon- 
venience of the English system of reckoning money is 
forcibly impressed upon the Americar tourist when, 
upon landing at Liverpool or Southampton, he has to 
forego cents and dollars in favor of pounds, shillings 
and pence. 

If the question were simply one of sentiment, or even of 
convenience, it is likely that the foot and the yard, the 
pound and the hundred weight, would continue to im- 
pose themselves upon the workshop and the mart inde- 
finitely ; but fortunately for England, the United 
States and the world at large,there are questions relating 
to the foreign trade of Great Britain which are likely to 
be the controlling factor in the case, and lead to her 
adoption of the modern and more convenient system. 

It seems that many of the foreign countries with 
which England carries on an extensive trade are using 
the French system. As matters now stand, the dimen- 


by the South American states, for instance, is expressed in 
terms of measurement with which they are not familiar. 
It would seem at first thought that this difference of 
measurements was a small matter, requiring only a few 
minutes’ calculation ; but it appears to have proved 
the decisive factor in German and English competition, 
these foreign countries in many cases preferring to pur- 
chase their machinery from a country which expressed 
its dimensions and value in familiar terms. Of course, 
the German manufacturers have not been slow to make 
the most of this slight difference in their favor ; and a 
large part of the decrease in English foreign trade with 
certain countries is attributed by the manufacturers 
directly to this cause. 

If this be true, and there is no reason to doubt it, 
we may look for an early adoption of the metric sys- 
tem in Great Britain ; for sentimental and conservative 
as they may be, they are too practical a people, es 





pecially in all matters affecting their supremacy in 

trade, to allow a long established but cumbersome | 

custom to prove a stumbling block to the continued | 
advancement of their commercial interests. 

Side by side with the many admirable institutions | 
which our forefathers brought over from the mothe r| 
country, there are some that} had better have been left 
behind ; and conspicuous among these is our present | 
system of weights and measures, which is practically 
the same as that of Great Britain. We are keenly 
alive to the disadvantages of the system, because side 
by side with it we are using a decimal system of coin- 
age, and the defects of the one are emphasized by the | 
speed and convenience of the other. 

The arguments in favor of the metric system for 
England are equally strong, or soon will be, as applied 
to the United States ; for although our foreign trade 
does not approach the volume of British foreign trade, 
it is likely that in thé course of time it will do so, and 
would suggest that we 
should avoid the dilemma in which the English manu- 


to the metrie system. Our present weights and meas- 
ours by inheritance, not by choice, and any temporary 


the change would be amply compensated by the sub- 
sequent saving in time and trouble, and the avoidance 
of the serious handicap to which we shall otherwise be 


0 
New York BKapid Transit. 
Rapid transit in New York City has taken an impor- 
tant step forward in the decision of the commission to 





sion of the elevated railway system by a system of sur- 
face roads. The commission announces that it has no 
power to authorize the Manhattan Elevated Railroad 
Company to build a surface road north of the Harlem 
River, as they proposed to do at a recent meeting of the 
Commission. At the same time the engineer of the 


date as possible, for a system which will be practically 
the same as that recently suggested by him to the board, 
the details of which will be found in our issue of August 
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ahd {$80,000,000 in place of the $26,000,000 mentioned 
in the engineer's report. As the figure represents only 
60 per cent of the limit imposed by the law, there can 
be no objection to the scheme on the ground of cost ; 
and the fact that the elevated road’s proposal is re- 
jected very much simplifies a question which ought 
to secure the support of all who have the welfare of 
the metropolis at heart. 
Palladium Toning. 
BY A. A. KELLY AND H. BUMLY. 

We have recently been making a few experiments as 
to the suitability of this rhember of the platinum group 
for toning silver prints. The salt that we found to be 
most useful for this purpose was the chloro-palladinite of 
potassium, represented by the formula K,PDCl,. This 
salt, when combined with citric acid and sodium chlo- 
ride in the following proportions : 












Potassium chioro-palladinite .............. cesses ceeeeees 5 grains 
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CHRD GUDB 6n0 hans conthBncdecbagesévedac chess ecesesi 2d ao “ 
DOS WOR acc. cidccdd Haw 566" tes Detecceoeiseess 25 ounces 


yields a series of tones ranging from sepia to black, 
which are far softer in effect than anything of the kind 
that can be obtained from a platinum or gold toning 
bath. When ammonium molybdate is substituted for 
the sodium chloride in the above mentioned bath a fine 
chestnut brown color will be obtained. 

Prints toned in the above bath are to be fixed in the 
usual hypo bath, the only extra precaution necessary 
to observe being that the prints should be thoroughly 
washed for at least fifteen minutes between toning and 
fixing. If this be omitted, they will be hopelessly 
stained by a deep yellow compound of palladium, which 
is formed when a salt of this metal comes into contact 
with hypo. To insure even toning the prints should 
always be washed for a few minutes prior to being im- 
mersed in the toning bath. 

An objection that will probably be raised against 
this process is the comparatively great expense of palla- 
dium as compared to gold ; and another, perhaps, that 
the particular salt of palladium mentioned is difficult 
to obtain commercially. The first objection will dis- 
appear when we remember that a bath made up with 
the palladium salt will tone at least twice as many 
prints as a bath containing an equivalent amount of 
gold, and, at the same time, that while gold chloride 
costs 1s. 9d. per tube of 15 grains, the same quantity 
of chloro-palladinite will only cost a penny more. 

As to the difficulty of obtaining the chloro-palladinite, 
this should not be a serious obstacle to any amateur 
who possesses a slight knowledge of chemistry. 

In brief, the process of preparing it is this: Take 1 
drachm of palladium chloride and dissolve it in half an 
ounce of pure hydrochloric acid, then 50 grains of chlo- 
ride of potassium is taken and dissolved in half an 
ounce of distilled water. The two solutions are then 


"| mixed together and evaporated to dryness on a water 


bath—a piece of apparatus that may be easily extem- 

porized by taking a 4 pound golden sirup tin, half 
filling it with water, and placing an ordinary saucer on 
top in place of the lid. The solution to be evaporated 
is then placed in the saucer and the whole apparatus is 
stood either on a spirit stove or on a tripod above a 
| Bunsen burner, and the water allowed to boil until the 
solution in the saucer dries up. The residue on the 
saucer will be the chloro-palladinite of potassium, and 
is in the form of a brown crystalline powder. 

The palladium chloride may be purchased in quan- 
tities of 15 grains and upward at most of the big dealers 
in apparatus and chemicals at about 13s. per drachm, 
from which the cost of the finished chloro-palladinite 
works out at about 1s. 10d. per 15 grains. 

In conclusion, we think that anyone who follows out 
carefully our directions in trying this process will obtain 
very satisfactory resale. —Pastegmpale News, 
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Testing Sutcmennd. 

Suppose we take a certain quantity of quicksand, 
dry it artificially, and then try to make it into quick- 
sand again. Put it into a box and pour water on it 
carefully. Instantly the water is soaked up, and if we 
measure the volume, or better, the weight, of the sand, 
we shall see that it takes up a quantity of water that 
measures 30 ver cent of its own volume, or 20 per cent 
by weight. The rest stays above the layer of sand. 
If we now pierce a little hole in the bottom of the box, 
we shall see pure water run out ; the sand forms a kind 
of immovable filter. Also by turning the box upside 
down we see the sand keep its form like a stopper. It 
follows from this experiment that we cannot obtain 
quicksand in this way. We must reverse the condition 
of the experiment. Let us put the water into a vessel 
and sift in the dry sand in a thin stream,jwhile shaking 
the vessel lightly. Then we shall get the thick but 
easily flowing compound known as quicksand. That 
the mixture may keep its mobility two conditions are 
necessary: 1. The quantity of water contained must 





not be less than 21 per cent by weight. 2. The whole 
must be continually though lightly shaken. If we in- 
crease the proportion or interrupt the agitation for an 
instant, the mass settles down, retaining about 20 per 
cent of water, while the surplus, if it exists, rises to the 
top.—La Nature, Paris, 
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The Making of Mammoth Cave. 
BY HORACE ©. HOVEY. 

Hardly any other cavern has been so de- 
scribed as the Mammoth Cave of Kentucky. Its biblio- 
graphy includes more than 400 recorded titles of books, 
pamphlets, magazine articles and excerpts from scien- 
tific proceedings. Among this mass of literary material 
there is a guide manual and map, published about fif- 
teen years ago by the writer of this article, and recog- 
nized as of standard authority by the managers of the 
cave. The time has come for a new manual, and in 
preparing it I have gone over the ground again, with 
the expert co-operation of Dr. R. Ellsworth Call. Be- 
tween us every avenue, room, pit and dome of the vast 
cavern has been re-explored (with one or two exceptions), 
there being more than 200 in all. Among the many 
things to which our attention was directed was the 
vexed problem of cave making. Almost every writer, 
popular or seientifice, mentions two causes as particu- 
larly active; namely, the disturbance of strata by 
earthquakes and the grinding force of pebbles and 
sand by whirling water. Our conelusion is that neither 
of these agencies had much to do with making the 
Mammoth Cave. 

Limestone eaves form a class by themselves, unlike 
those in lava, basalt, granite or sandstone. But they 
als er greatly among themselves. Some of them 
have undoubtedly been subjected to repeated seismic 
action, like the fractured and cemented rocks of Vir- 
vinia; Whereas the limestones of Kentucky are remarka- 
|!) homogeneous, and show hardly any signs of dis- 
turbanee from their primitive condition. The entire 
region has been carved into its present shape by simple 
erosion, Imagine a vast plain covering fully 8,000 
square miles, slowly and gently uplifted, and mean- 
while subjected to the chemical and mechanical action 
of air and water ; and the result would be such an area 
as that in the heart of which Mammoth Cave and 
mauy similar caverns are found. The surface now is 
undulating, with thousands of “‘knobs” and ‘sink 
holes ;” the former being eminences, some of them 
several hundred feet high, often in the shape of sym- 
metrical cones, left by the wearing away of the weaker 
rocks, the original strata being undisturbed even to 
the very apex ; and the latter being oval depressions of 
various sizes, without inlet or outlet, except through 
funnels communicating with underlying caverns. 

On leaving the Louisville & Nashville Railroad, at 
Glasgow Junction, we are in Edmondson County, with 
its 4,000 sink holes and 500 open caverns—a cave 
hunter's paradise, only imperfectly explored and invit- 
ing further research. Following the spur track that 
runs to Mammoth Cave, and passing several rival at- 
tractions, we skirt the margin of Eden Valley, adorned 
by fertile farms that are flanked by the virgin forest. 
This, instead of being a true valley, is really an enor- 
mous sink holes, probably due to the falling in of some 
immense cavern. Beyond it we soon approach Mam- 
moth Cave and its associated group of grottoes, all 
drained into Green River, which is the only openly 
running streain in all that region. 

In general terms, the Mammoth Cave may be de- 
scribed as a congeries of caves and grottoes of various 
sizes and levels, whose walls and floors have been worn 
thin and finally broken down, thus making one vast 
labyrinth. The explorer cannot tell to what huge 
chambers he may be admitted by some small aperture. 
And this is one thing that makes even a tentative sur- 
vey difficult and unsatisfactory, as compared with a 
similar survey of a surface area. 

The occlusion of some of the large avenues is inter- 
esting and instructive. Wherever this occurs it shows 
a falling in of the roof, with a strong presumption that 
the passageway extends beyond the mass of debris. 
The original entrance to Mammoth Cave was through 
what is known as Dixon’s Cave, which proceeds with 
dimensions of surprising magnitude for 1,500 feet, and 
then abruptly ends in a pile of rocky fragments mixed 
with clay, making a hill about a hundred feet high. 
Shortly beyond this is the present entrance, which is 
plainly due to a breaking down of the cavern roof. 
Following the main cave for perhaps two miles we 
reach the cataracts, where, at times, the water descends 
in great volume and foree. Just beyond them the roof 
has been crushed downward by the superincumbent 
weight, showing the strata in sweeping reversed arches 
—the only place in this cave where such a phenomenon 
isobserved. Going on through several grand enlarge- 
ments, one of which as measured is 500 feet long, 300 
feet wide and estimated to be 130 feet high, we see 
myriads of rocky fragments, by many supposed to have 
been due to the action of earthquakes. But as the 
strata overhead show no signs of fracture, even where 
the rocky canopy covers two acres by one block of lime- 
stone, as in the great hall just mentioned, we explain 
the fallen fragments wholly by aqueous agency. The 


main cave ends in an ocelusion of debris. A similar 
mass is found at the end of the Audubon Avenue, and 
others appear elsewhere. The fact that the limestone 
from which the cave is excavated is overlaid by sand- 
stone accounts for the paucity of stalagmites. as com- 
pared with the neighboring White Cave, and many 
Other smailer grottoes. And this, indeed, helps to ex- 
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plain the bigness of Mammoth Cave. It is big because 
never obliterated by the causes that commonly work to 
destroy subterranean passages. 

Pits and domes played an important part, and still 
do so, in the making of Mammoth Cave. It should be 
understood that these terms are identical. Vertical 
shafts seen from above are called pits, but domes if seen 
from below. Following Dawkins, Shaler and other 
eminent authorities, we have been accustomed to re- 
gard these as irregular tubes cut down from the high- 
est to the lowest level, by whirling water, using peb- 
bles and sand for teeth. But we are now convinced 
that this theory is untenable. Were it correct, the 
pits should be wider at the top than at the bottom; 
but in every case it is otherwise. A small crevice five 
feet across may expand into a dome several hundred 
feet in diameter. There is water in most of these 
shafts, but it trickles down the sides, or flows along the 
floor, and not a sign appears of its having ever been 
‘whirled about with pebbles for teeth,” as is stated by 
Prof. Shaler. The grooving is invariably vertical, with 
no marks of boring, drilling or grinding. We examined 
minutely many small domes formed on exactly the 
same plan as the larger ones. In every instance their 
arch was solid, except for the narrow aperture through 
which water gently flowed. On the floors of some of 
them were pebbly basins, but in others not a pebble 
or a grain of sand was visible. All the great pits ex- 
tend down to the drainage level, and contain standing 
or running water, sometimes quite a rapid stream, but 
no whirlpools. 

Our conclusion is that the typical domes have re- 
sulted from simple solution by the agency of acidulated 
water. In proof of this we found, in Gorin’s Dome, 
Lucy’s Dome, and elsewhere, masses of limestone, both 
fallen and in place, that seemed solid and firm, but that 
crumbled to fragments or yielded like putty under the 
hand. This, indeed, is such an element of danger that 
Manager Ganter had his men go to the summit of Go- 
rin’s Dome with sledge hammers, and break down the 
edges until they came to sufficiently solid rock to sup- 
port the timbers of the new bridge he is building there, 
and from which one of the finest cave scenes in the 
world will be made visible to the tourist. On inspec- 
tion, the limestone is found to be highly oolitic, hence 
its friability when the round, egg-like particles of which 
it is composed are set free by the dissolving of the ce- 
ment that holds them together. These particles, roll- 
ing down with the trickling water, would naturally 
carve just such vertical grooves as actually exist. We 
may add that much of what has been mistaken for 
sand is really comminuted limestone. Great banks of 
it are sometimes found, and elsewhere true silicious 
sand exists, but not as an agent in cutting the 
domes. 

Such exaggerated statements have been made as to 
the dimensions of the domes and pits, that we took 
pains to sound them all. We began with the well 
known Crevice Pit, in Little Bat Avenue, that opens 
into the Mammoth Dome. Lee’s map, published in 
1835, and claiming to be made by instrumental survey, 
makes this pit 280 feet deep, or “120 feet lower than the 
bed of Green River.” The shelving edges of this ugly 
black hole make an approach dangerous. There are 
also projecting shelves below and out of sight, on which, 
unless one is careful, his plummet is liable to lodge, the 
weight of the line causing it to continue to be paid out, 
a circumstance that probably deceived Mr. Lee and 
others, as it did ourselves more than once. We made 
three measurements of the Crevice Pit; one was by or- 
dinary line and plummet; another was by tying a large 
stone to the line, as a bob that would jump the ledges, 
and make it impossible to mistake the paying out of 
the line for the pull of the weight; the third way was 
by attaching a lard oil lamp by wires to the line, and 
watching the light till it reached the bottom. Finally, 
by going around through Spark’s Avenue to the Mam- 
moth Dome, we made sure that our weights had prop- 
erly landed. 

The line was then measured by a steel tape, the result 
being that the pit is 89 feet deep, instead of 280. Even 
if we add to this the estimated height of Klett’s Dome, 
the entire vertical opening cannot exceed 150 feet. I 
am thus minute as to methods, because we took simi- 
lar pains in measuring the other pits. There is no 
question as to the peril of the task. The depths of some 
of the pits may here be given, as determined either by 
Dr. Call, Mr. Ben Hains, or myself. 

The so-called bottomless pit, as measured by me, is 
exactly 105 feet deep, although commonly said to be 173 


35 feet high. My measurement of Scylia made it 135 


its twin pit, Charybdis, was proved to be but 89 feet 
deep. Dropping a line from the “ window” of Gorin’s 
Dome, where tourists usually look, I found it 88 feet 
down to the floor. From the new bridge across the 
summit of the dome it was 105 feet to the stream flow- 
ing at the bottom. While thus casting my lines from 
above, Dr. Call and his guide went down a sort of 
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floor. They then distributed lamps at advantageous 
points, as we did from above; und the guides flung 
numerous fireballs, with great skill, 20 as to alight on 
different ledges. Thus we contrived to iliuminate the 
entire dome, as it had never been done before, and the 
effect was splendid beyond description. The Long 
Route ends in a pit called the Maelstrom, stated to be 
190 feet deep by W. C. Prentice, who descended into it, 
and 175 feet by Dr. Forwood. But as measured by Mr. 
Hains, by a cord knotted at every five feet, and allow 

ing for the stretching by the plummet, it is 98 feet deep. 
We do not question the veracity of others, but allow fo: 

their mistakes in taking measurements where the ex 

perimenter is liable, by one careless step, to follow his 
plummet down into the frightful abyss. 

The subterranean rivers have, of course, been an im- 
portant factor in making the Mammoth Cave. One who 
sees thern at their lowest stage in the summer months, 
and floats over them at leisure, awakening their won- 
derful echoes, has no idea of their tremendous volume 
and force during winter and spring. I have been in 
the cave when the Dead Sea, Lake Lethe, the river 
Styx, Echo River, and the Roaring River were all com- 
bined into a mighty stream fully two miles long, as 
known, and how much further it flows into inaccessible 
channels nobody knows. Its depth at such times is at 
least 100 feet in the deepest places, and it sets back into 
the large pits already mentioned. Moreover, this great 
flood has a powerful current that makes any attempt at 
its navigation dangerous. The guides have told me of 
their narrow escapes from having their craft swept 
under overhanging ledges, or swamped where there was 
no shore. What are called the upper and lower big 
springs, in the cliffs of Green River, are wholly insuffi- 
cient toserve as the main exits for these pent-up waters. 
About five miles below them a mighty stream gushes 
from the rocks with force enough to stem the current of 
Green River to its opposite bank; but unfortunately it 
is on the wrong side of the river, yniess passing through 
a tunnel before it gets there, of which we have no 
proof. These subterranean rivers are, after all, the 
chief cave makers. They hollow out the long horizon 
tal passageways, swaying to and fro like liquid batter 
ing rams, hammering down the weakened walls, and 
undermining the arches, thus making the successive 
tiers, or galleries, for which the cave is noted, many of 
which, having been deserted by the waters long ago, 
like the upper gallery called Gothic Avenue, are ex- 
tremely dry. And yet, even in the walls of these broad 
avenues, we frequently find the deep vertical grooves, 
proving that there were also pits and domes, of which 
these are the only remaining traces. Thus our conclu- 
sion is established that Mammoth Cave was made, not 
by earthquakes, nor by whirlpools with pebbies for 
teeth, but almost solely by the chemica! and mechani- 
eal action of water. 





Seite lidtiiecepmencesta 
Prof. Andrée’s Arctic Trip. 

Advices received at Hammerfest, Norway, 
August 6, say that Prof. Andree has completed the in 
flating of his balloon, and is awaiting a favorable wind 
to start on his journey toward the pole. 

The following letter has been received from M. Andrée 
by Prof. Retzius at Stockholm : 

PrKe’s House, DANR’s GATE, Jnne 27 

DEAR FRIEND: At this moment forty pens are 
scratching on board the Virgo, for to-day a steamer 
arrived bound to Frefjorden, which is to take our let 
ters. I take this opportunity to teil you and your wife 
that everything is going on well here. After having 
searched only one day we found a good spot for our 
balloon house, and we are now oecupied in putting it 
up. It lies on the northern side of the Danish Islands. 
We have there sufficient space, good protection against 
storms, and a good landing place. The hydrogen 
apparatus has already been put on shore, and with 
this the most difficult part of the landing has been 
finished. The barrel of sulphuric acid has held out ex 
cellently. We can now examine the balloon a little better, 
and it seems to be in very good condition. Capt. Nil- 
sen, who since the middle of May has been sailing about 
here, says for thirty years he has not seen such favor- 
able ice. Allon board are in the best spirits. Need [ 
add more to convince you that the whole expedition 
feels very comfortable, and that no apprehension or 
care oppresses us? If everything goes on in the same 
}manner for the next three or four weeks to come, we 
shall then set out for our expedition to the North Pole, 
and to none of us the idea occurs that we may meet 
serious difficulties. Strindburg and Eckholm are 


on 








feet in depth. The covered pit, instead of being 120 | oceupied with magnetical and cartographical examina 
feet, as formerly stated, was found to be but 54 feet | tions, and have begun a map of the Danish Islands. 
deep. Garvin's pit is 95 feet deep, with a dome above it | The snow shoes did good service, for they prevented us 
‘from sinking in, though the snow is at several spots 
feet deep ; but I suspect that slack line was paid out, as meters deep. 


ro oe oe 
Rogers Peak Ascended, 

A despatch from Glacier, British Columbia, an 
nounces the first ascent’of Rogers Peak, the highest part 
of the Hermit Range of the Selkirk Mountains, by Prof. 
©. E. Fay, of Boston; and his party. This ie Prof. Fay’s 
second season among the Canadian Rockies and Sel- 





natural well and saw that my weights had touched the 
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THE NIVET APPARATUS FOR TESTING BUILDING 
MATERIALS. 

The testing of building materials is a matter of un- | 
doubted importance. The solidity of our structures | 
and our safety may depend upon the care with which 
such testing is effected. Learned societies and govern- | 
ments themselves have occupied themselves with this | 
important question, and commissioners have been ap- 
pointed for a study of the conditions under which the 
tests should be made, in order, if possible, to sueceed in 
unifying the methods employed, and in obtaining con- 
cordent results. The tests to which the materials must 
be submitted require the bringing of great stresses 
into play. The apparatus used are inconvenient to 
maneuver, are of great weight and are high priced, and 
so trial tests are not made so frequently as might be 
desirable 

in 1805, Mr. Nivet presented to the meeting of the 
French Association for the Advancement of Sciences 
an apparatus for testing building materials (other than 
metais) that constitutes a genuine portable laboratory, 
and that seems to us to be destined to render valuable 
services in the testing of lime, cement and stone in| 
workyards. The entire mechanism is contained in a} 
box measuring 13 « 20 inches, and three inches in height, 
in which also are placed the moulds, F F (Pig. 1), neces- 
tary for the preparation of the test pieces. The weight 
of the apparatus with all the accessories does not ex- 


ceed BR pounds 





The measuring device is a Regnier dynamometer | 
Fig. 2). This instrument consists of an elliptic steel | 


spring, R, upon one branch of which is fixed a divided | 
dial, ( This latter, which our draughtsman has sup- | 
posed to be transparent in order to allow the details of | 
the parts to be seen, is provided with a needle, a, whose | 
axis carries a toothed wheel, and which meshes with a} 
rack, ¢, that slides freely in its mounting. One end of 
this rack is in contact with the spring when the needle 
is at zero, and the spring is not bent. When the short 
axis of the spring is compressed through a pull upon 
or upon the lugs, e e, the spring | 
exerts a thrust the end of the rack, and conse- 
quently causes the needle to revolve by a certain num- 


ber of degrees proportionate to the distortion, that is| 


the long axis directly 


upon 





to say, to the force to be measured. 

Since the rack is notfixed tothe spring, the needle, 
when the latter expands, remains in the position that it | 
occupied at the moment at which the force was sup-| 
pressed or sitmply diminished. It thus indicates the 
maximum value of the foree that has been applied. | 
Before beginning an experiment it is evidently neees- 
sary to place the needle at the zero of graduation by 
hand. When the short axis is acted upon directly, the 
dynamometer is very sensitive. It is much less so when | 
ion upon the long axis. The dial 
livisions corresponding to these two 
the The figures in- 
dial represent a fifth of the real | 


we operate by tract 

two 
of 

seribed upon 


carries 
using instrument. 


the 


methods 


stresses in order to render it 








order to perform the experiment, the lever, L, is ren. 
dered stationary by means of the nut, v (Fig. 1). The 
dynamometer is attached at its lower part to the jaw, M'. 
The test piece is placed between the two jaws, which 
embrace its periphery. Each jaw is strengthened by a 
crosspiece, T. Upon slowly revolving the screw, v, a 
traction is effected whose value at every moment is 
given by the needle of the dynamometer. When the 
breakage takes place, the spring abruptly expands, but 
the needle remains in place and indicates the breaking 
stress. As the points of suspension and jointing are in a 
line with the axis of the screw, the stress is transmitted 





Fig. 2.—DETAILS OF THE DYNAMOMETER. 


solely in this direction, so that the test piece is submit- 
ted to no flexional stress. 

Compression.—The experiments in crushing are made 
with tubes whose section is 5 square centimeters, 2°5 
square centimeters, or, better, 1 square centimeter. 
The lever, L, is rendered free (Fig. 1) and the two jaws, 
M and M', are connected by the metallic piece, A, 
which has the form of a figure 8.* The test piece is 
placed between the two plates, P P, one of which rests 
against the cast iron frame of the box, and the other is 
movable with the lever, L. The movable plate is placed 
at such a point of the lever that the pressure shown by 
the dynamometer shall be multiplied by 5. The plates 
engage with the frame and lever by conical points that 
enter conical seats in the larger center. They are, 
therefore, capable of taking on a certain amplitude of 
motion, and are not necessarily parallel, like the plates 
of hydraulic presses. This arrangement permits of 
correcting the irregularities in the moulding of the test 
pieces. In employing the press, we have almost always 
two coefficients of crushing, one called the beginning 
of crushing and the other the final crushing. The first 





by the needle, we endeavor to push the latter back with 


the finger. It will stop at a much lower pressure. The 
lever apparatus completely crushes the solid experi- 
mented upon, unless the continuous action of the weight 
be arrested by an obstacle. The dynamometer, on the 
contrary, automatically preserves the test piece against 
such action. 

This delicacy of operation permits of studying the 
clearages produced by the crushing. Such clearages 
generally separate from the cube of the pyramids that 
have the free faces as a base and a quarter of the 
sides as a height. As the dynamometer is capable of 
indicating a pressure of 1,210 pounds, and as the lever 
multiplies the stress exerted by 5, it is possible to pro- 
duce between the plates a compression reaching 4,950 
pounds that are distributed over the cubes of the dif- 
ferent dimensions indicated. The cubes are exactly 
centered by a play of nuts that are separated when the 
test pieces are grasped by the plates, the screw having 
begun to act. 

The second series of tests is made by employing a sin- 
gle test piece in the form of a prism with a square base 
of & X % X 4inches, upon which the apparatus per- 
mits of obtaining as many as nine breakages—one by 
flexion, two by traction, two by shearing and four by 
compression. 

Flexion.—The breakage test by flexion is made upon 
the entire test piece. The lever, L, is rendered station- 
ary (Fig. 1); the jaw, M’, is suppressed; the test piece is 
grasped at its two extremities by the lugs, E E, kept at 
4 inches from each other, while a piece, C, fixed to the 
dynamometer and guided by a slide in the frame bends 
it exactly at the middle. The way in which the break- 
age occurs shows the defects of the test pieces in homo- 
geneousness when they exhibit dissymetrical break- 


ages. 

Traction.—The test piece is divided into two equal 
fragments by the flexion test. Each of these serves to 
effect a traction test. To this effect, the dynamometer 
is connected with the jaw, M’, and the small prism is 
held between two clamps,8. Each of these consists of 
two quoins connected with each other by a slide at 
right angles with the parallel faces that grasp the 
prism, and the inclined faces of which engage between 
the branches of the jaw. When the screw is revolved, 
these inclined faces tend to squeeze the faces of the 
prism so much the more in proportion as the traction 
is stronger. They thus prevent a sliding, and a breakage 
by pulling soon takes place. It must be remarked that 
the pressure exerted upon the solid by the parallel faces 
of the clamps is at right angles with the axis of traction 
and consequently has no influence upon the result of 
the breakage by traction. Moreover, such pressure is 
relatively feeble, the angle of the inclined planes being 
very small and the surface that serves to transmit such 
stress being relatively wide. As the coefficient of 
breakage by crushing is about ten times that of trac- 
tion, the pulling occurs before the compression of the 
prism in the clamps has been 
able to reach an important 





possible to read the weights 
per square centimeter that de 
termine the breakage of test 
pieces of five square centime 
ters section. The results given 
by test pieces of different sec 
tion are calculated by means 
of mauitiples, a table of whieh 
is affixed to the 
ing the instrument 

In Mr. Nivet’s apparatus, 
the upper lug of the dynamo 


box contain- 





meter, which acts upon the 
lower branch of the spring, 
hooked to second lug 
pivoted through a knife edge 

L (Fig. 1), whieh 
is iteeif pivoted at O upon the 
machine. This 
rendered 


Ss a 


upon a lever 


frame of the 
lever, lL. bre. 
stationary 
nut,v. The 
connected, according to the 


may 
by means of a 


lower piece is 
operations to be effected, with 
different parts, as we shall see 
farther along. 

The traction is effected by 

V, maneu- 
exterior of 
This 
serew carries along the jaw, 
M, as wellas the ings, E EB. It is through the inter- 
medinm of this jaw and of these lugs, E E, that the} 
traction is transmitted to the test pieces. 

The dynamometer and the different parts of the ap- 
paratus rest apon a horizontal cast iron frame that 
forms a part of the box. The weight of these different 
parts and of the test pieces thmselves is thus annulled 
and has no influence upon the results. 

The apparatus may be used for two series of tests. 
The first series comprises the traction and compression 
tests uved in laburatories 

Traction.—The test pieces, R, of the materials to be 
examined have the form of a figure 8, the constricted 
part of which has « scetion of 5 square centimeters. In 


means of a screw, 
the 
a handle 


vered from 


the box by 








Fig. 1.—NIVET APPARATUS FOR TESTING BUILDING MATERIALS. 


corresponds to the breakage of too long an edge, and 
the other is obtained upon a cube already broken and 
incomplete. 

In the Nivet apparatus, the needle has but a single 
| stoppage point, which corresponds exactly to the 
| weight that has caused the rupture of equilibrium of 
, the molecules of the compressed solid. Upon econtinu- 
ing to work the screw, we crush the test piece without 
the needle making a greater pressure. On the con- 
trary, the pressure has diminished, as may be ascer- 
tained, if, after having registered the indications given 

* This piece carries « cylindrical rod having a section of 1 square milli- 
meter, say 1°13 millimeter in diameter, which carries a Vicat needle for 
setting tests. 











value. Such compression can 
therefore have no influence 
either upon the actual test or 
upon the ulterior experi- 
ments. 

Shearing.—After these tests, 
the prism is divided into four 
fragments, the two longer 
ones of which are selected for 
experiments in shearing. 

The lever, L, is rendered 
free (Fig. 1), and the two 
jaws, M and M’, are con. 
nected by the piece, A. The 
prism is placed in the square 
space of a vertical cylinder, 
H, inserted in the frame of 
the apparatus in which it re- 
volves with slight friction. 
The shearing is done by an 
edge of the lower face of the 
lever operating through its 
center. This face moves upon 
the upper plane that termi- 
nates the cylinder carrying 
the test piece. The shearing 
will therefore be done exactly 
according to this plane of in- 
setting of the solid—a con- 
dition that we believe is real- 
ized only in this apparatas. 

Compression.—If we neglect the fragments detached 
by shearing, we still have four segments of a prism that 
may be used for tests in crushing. 

These tests are made as with the cubes by placing 
the solids between two plates, P P, that have been pre- 
viously provided with two punches or disks of metal 
three-quarters of an inch in width. There is thus 
seized between the punches a cube inscribed in the 
prism. Under the pressure of the punches, when the 
crushing occurs, the clearages are the same as those ob- 
tained with the cubes. The same pyramid is separated 
in carrying with it the part of the prism that exceeds 
the width of the punch, There is the same clearage, 
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consequently the same work, and the same coefficient. 
The four segments behave like cubes, and, if the mate- 
ial is homogeneous, give results that are sensibly equal. 
This second series of tests has the great advantage of 
ermitting all the operations to be effected upon the 
ame solid. One can thus study the relations that may 
xist between the various coefficients that result there- 
rom. The precision of the apparatus, in fact, permits 
ot only of verifying the coefficients of quality re- 
juired by the conditions of a contract for supplies, but 
ilso of effecting true scientific researches. Through 
this apparatus Mr. Nivet has been able to indicate a 
laws of the resistance of materials called non- 
lastie. A study of such work would exceed the limits 
of this article. We shall add that the tests upon trac- 
on and shearing give figures proportional to the sec- 
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TRIAL OF THE COMPRESSED AIR MOTOR BY THE 


THIRD AVENUE RAILROAD COMPANY, NEW YORK. 

The compressed air motor is a device which is suffer- 
ing from the prejudice engendered by many years of 
costly but comparatively fruitless experiment. Inven- 
tion and capital, seeing its promising possibilities, 
have frequently joined hands in the effort to produce 
an efficient motor, but beyond learning some valuable 
lessons as to the chief sources of loss, and the direction 
in which improvement must be sought, they have failed 
to produce an effective machine. 

At the present writing, interest in the compressed air 
motor has been revived by rumors of its adoption by 
two large corporations: the Metropolitan Traction 
Company and the Third Avenue Railroad Company, 
both of New York City; the former making use of the 
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AND AIR BRAKE, HARDIE COMPRESSED 
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The cars, one of which is shown in the accompanying 
illustration, are similar in their general appearance to 
an ordinary street car; but they are provided with a 
truck whose construction is suggestive of the bar frame 
of a locomotive, the truck, moreover. being suspended 
by springs from the axle boxes, and the cars being sim- 
ilarly suspended from the truck. Underneath the seats 
and beneath the floor of the car are sixteen air reser 
voirs, similar to those in the power house. In the cen- 
ter of the car and also beneath the floor is placed a hot 
water tank, by means of which the air is heated before it 
enters the cylinders, and the difficulty of frozen exhaust 
passages is overcome. It is 18 inches in diameter and 
7 feet long, and is filled with 500 pounds of water, 

Before the car starts on its run, its air reservoirs are 
charged with cold air at 2,000 pounds pressure by means 
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tions upon which we operate, while the tests upon | Hoadley motor, and the latter adopting the system in-| of a flexible tube connecting with the power house sup- 


crushing give more complex results, 


the coefficient is proportional to the section when the 


In this latter case | vented by Mr. R. Hardie. 


The trouble with the earlier systems has been of a two- 


height of the solid tested is equal or superior to the side | fold nature. When air was compressed into the storage 


of the base ; but it increases as soon as the ratio of the | 
height to the side of the base diminishes, and becomes 


reservoir, a certain portion of the power was expended 
in raising the temperature of the air (according to the | reducing valve to a pressure of 150 pounds, and passed 





infinitely great when the height is very feeble with re- | well known law), and this heat, which was subsequently 
spect to the base—which is precisely the case with mor- | lost by radation, represented a dead loss of power. 
tar joints. The tests upon crushing must, therefore, Moreover, when the air was expanded in the cylinders, 
be made upon solids whose height is equal to or greater | there was a corresponding reduction of temperature, 
than the side of the base.—La Nature. which was often so great as to cause freezing and chok- 
> ing up of the exhaust passages. 

In the Hardie system it is sought to prevent the first 

The American liner St. Louis on her last trip reduced | loss by compressing the air in three stages, and recover- 
the ocean record from Southampton to New York from | ing the heat of compression by passing the air through 
6 days 5 hours 22 minutes, which was the time of her sis-| tubes around which cold water is circulating. The cool- 
ter ship, the St. Paul, to 6 days 2 hours and 22 minutes. | ng water is fed to the boilers and the heat which it has 
Her average speed was 20°86 knots an hour, which is | withdrawn from the compressed air is thus recovered. 
slightly better than that of the St. Paul, which was | After passing the third stage of compression and cool- 
20°82. It is probable that to one of these fine ships will | ing, the air is forced at a pressure of 2,000 pounds to the 
fall the distinction of being the first to bring the time | square inch into a reservoir consisting of a stack of 
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New Ocean Record for the American Line, 
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ply, and steam is admitted to the heater until its eon- 
tents are raised to a temperature of 350 degrees. It 
takes a little over half a minute to charge the reservoirs. 

In operating the car, the air is first expanded by a 
i 
into a receiving cylinder, whose capacity is one cubic 
|foot. Itis then admitted to the heater, where its ac- 
tion is thus described by Genera! Herman Haupt, the 
| consulting engineer of the company: *‘ When the air 
passes into the tank of water heated to 350 degrees, 
each 50 cubic feet of air absorbs and carries over an 
amount of water in the shape of steam equivalent to 26 
cubic feet of air. This adds 50 per cent to the volume ; 
and, as the air is itself expanded 50 percent by the 
increase of temperature, the total gain of volume as 
the air and steam pass from tine heater is 100 per cent 
The condensation of the steam in the cylinders and 
pipes liberates the latent heat and maintains the tem- 
perature at such a point as to render freezing impos 
sible.” 





of crossing below six days. rolled steel flasks, 9 inches in diameter and 20 feet long. 


General Haupt informs us that the efficiency of the 
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the first of which, with the heater in use, 308 cubic 
feet of air were used. The heater was then emptied, and 
the samme ran was made with cold air, when more than 
double the amount, or 661 eubie feet, were required. 
The two cylinders of the motor, 7 inches diameter by 
i4 inches stre are built into the frame on each side 
of the ear, and lie inside the wheels. A short connect- 
ing rod from the cross head operates a vertical rocking 
lever, from which a connecting rod transmits the motion 
toa crank on the outside of the driving wheels. The 
two wheels on each side are connected by a coupling 
rod, so that the whole weight of the car is available for 
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adhesion. 

he valve gear is of the ordinary Stephenson link 
type, with an additional valve on the back of the main 
the eut-off. 
The controller and “ reverse lever” are situated as .n 
ear on the front platform. The throttle 
valve is operated by a erank handle, and the reversing 
and cut-off are effected by the lever, There is another 
orking the air brake, by means of which also 
supply of air can be admitted to the cylin 


valve to rezulate 


an electri 


lever for W 
an auxiliary 
ders at urting 
The reciprocating parts are counterbalanced, and this 
work appears to have been judiciously done, as there is 
no perceptible oscillation due to this motion. The gene- 
ral appearance of the car is pleasing, the moving parts 
being hidden from view by letting down the slat apron, 
which is shown in the illustration hinged back against 
the side of the car 
_>+2->-—— 
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Universit 


teoroclogical and magnetic observatory of the 
of Odessa has for its function not only the 
merous instruments with which it is 
and the discussion of the results observed 

ristered, but it is intended also to serve as a high 
school where students of the faculty of physies and| 
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reading of the nt 
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and re 


mathematics can be trained in the work of meteorology | 
and physical geography. Schools in meteorology are 
so few, says Nature, that the development of the curri- 


of the Lmperial University at Odessa will be wel- 
omed by all who think that trained investigators and 
experimental work are needed for the advancement of 


eulum 


the science 
on “The Application of the Fonnula of 
the Melting Point of Benzine” has been 
printed in the Comptes Rendus by M. R. Demerliac. 
it records an experimental study of the lowering of the 
The pressure 
gage used had been calibrated against a mercury col- 
umn direetiy, and the alterations in temperature were 
ineasured to 0°001° by the changes in resistance of an 
iron wire forming an arm of a Wheatstone’s bridge. 
The alteration in melting point for an additional pres- 
sure of one atmasphere calculated from Clapyron’s 
formula i the experimental figure is 0°0294, 
the difference being less than the errors of observation. 
Punctuality in woman has been attained under hyp- 
notic suggestion, in a remarkable set of experiments 
recently reported to the Society for Psychical Research. 
A young person of nineteen, who had never shown any 
capacity for ealculation, and who was in good health 
at the time, though her nerves had been unstrung for a 
year before, was hypnotized and directed to do certain 
siipple things at specified times, writing down the time 
when she thought she did them. The intervals sug- 
wested varied from a few hundred to over 20,000 min- 
ind sometimes as many as six suggestions, start- 
ing at different hours, were working on her at once. 
The experiments read like the painful examples in the 
mental arithmetics. At 4 o clock one day she was asked 
to do something in 10,080 minutes, beginning at 10 the 
In fifty-five experiments there were only 
On awakening, the subject had no recol- 
sugyrestions made to her. 
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On the glass of a Crookes tube, which has been used 
for some time, being heated in the blowpipe, it assumes 
a dead or dull appearance, which, observed M. Gouy to 
the Paris Acadoemy of Science, at first leads to the sup- 
The alteration 
is, however, limited to the internal surface of the tube, 
being so much more marked as the glass has received 
a more intense cathodic radiation, and being absent in 
The microscope shows 
that this dull surface is chiefly constituted by a vast 
number of gaseous bubbies in the substance of the 
On the heating being con- 
tinued, these bubbles unite and inerease in volume, so 
that at length they become visible throug’ the magni 
and sometimes even to the naked eve. 
(iiass, therefore, which has been exposed to intense 
s out numerous gas bubbles when 
softened by beat, a phenomenon which occurs in no 
; and it would seem that the cathodic rays 
the tube to penetrate into the sub- 
afterward remaining occluded until 
The experiments 
to these observations were made with 
four glass tubes slightly differing one from another, but 
only one of them showed a considerable n:umber of bub- 
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heater was tested on a couple of experimental runs, on THE SOCIETY FOR THE PROMOTION OF ENGINEER-| Colleges,” C. H. Banjamin; Report of Committee on 
Colleges, 


ING EDUCATION. 

This society is one of those affiliated with the Ameri- 
ean Association for the Advancement of Science, and 
will hold its meeting, as usual, a few days before that 
of the A. A. A. 8., namely, from August 20 till August 22, 
at Buffalo. 

The annual address by the president, Prof. Mansfield 
Merriman, of Lehigh University, will be on “Some 
Modern Tendencies in Engineering Education.” 

Dr. Merriman has been an educator for nearly twenty 
years, beginning at the Sheffield Scientific School of 
Yale University, soon after his completion of an advanc- 
ed course of study. He was graduated from the school 
as bachelor of philosophy in 1871, as civil engineer in 
1872, and as doctor of philosophy in 1876, and began 
teaching in 1877. In 1884 he removed to his present 
station at Lehigh University, where he is professor of 
civil engineering. He has been identified with the 
American Association for the Advancement of Science 
since 1883, having been elected fellow in 1885, and vice 
president of the Mechanical Section for the Brooklyn 
meeting in 1894. His address before that section on 
“The Resistance of Materials under Impact” is pub- 
lished in the volume of proceedings for that meeting. 
He has been a prolific writer of text books and essays 
in his department of science, his latest work having 
been a volume on higher mathematics, issued during 
the present month of August, in which Prof. R. 8. 
Woodward was associated with him. 

Dr. Merriman was one of the founders of the Society 
for the Promotion of Engineering Education, which 
was launched in connection with the memorable me- 
chanical exhibition at the World's Fair in Chicago, so 
that the society is only three years old. 

Its proceedings from year to year have attracted in- 
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creased attention, and are regarded by engineers as 
valuable contributions to technical literature. A large 
number of papers will be read at the approaching ses- 
sion, the interest of the meeting being greatly stimu- 
lated by the fact of meeting so near to the wonder- 
fully expanded industrial enterprises which have taken 
root at Niagara. A great increase in the number of 
tepics presented to the mechanical section of the 
A. A. A. 3. is also promised for the same reason. 

Saturday, August 22, will be given up to an excursion 
to Niagara Falls, under the direction of Mr. George E. 
Mann, president of the Engineers’ Society of Western 
New York, and every afternoon other excursions will 
be made. 

The programme so far as yet made up includes the 
following papers to be read on different days: Presi- 
dent's address, “‘ Past and Present Tendencies in Modern 
Engineering Education,” Mansfield Merriman ; Report 
of Committee on “ Uniformity of Symbols for Engineer- 
ing Text Books,” I. 0. Baker, chairman ; “ Agreement 
on Definition of Engineering Terms,” Thomas Gray ; 
“Seminary Methods as Applied to Engineering Sub- 
jects,” F. P. Spalding; “An Experiment on the Con- 
duct of Field Practice,” F.O. Marvin; “A Quarter 
Century Progress in Engineering Education,” Robert 
Fletcher ; ‘‘The Method of Teaching Perspective to 
Engineering Students,” H. 8. Jacoby ; “The Study of 
Modern Languages in Engineering Courses,” T. M. 
Drown ; “A Course of Study in Naval Architecture,” 
C. H. Peabody ; “ The Elective System in Engineering 
Colleges,” M. E. Wadsworth; “‘ The Desirability of Lee- 
tures to Undergraduates on the Ethics of Engineering,” 
C. C. Brown ; “ Quantity versus Quality in Smaller 
Colleges,” Albert Kingsbury ; “ Biology for Civil Engi- 
neers,” G. C. Whipple; “The Conservation of Gov- 
ernment Energy in Promoting Education and Re- 
search,” C. W. Hall; “The Hale Engineering Experi- 
ment Station Bill,” W. 8. Aldrich ; ‘‘ How to Divide 
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“Entrance Requirements for Engineering 
F. O. Marvin, chairman ; “ Credit for Shop Experience 
in Entrance Examinations,” W.T. Magruder; “ A Course 
of Study in Municipal and Sanitary Engineering,” A. 
N. Talbot ; “ Engineering Education in Japan,” J. A. 
L. Waddell ; “ Modeling as an Aid to Teaching Machine 
Design,” G. W. Bissell ; *‘ A Course of Study in Mechani- 
eal Railroad Engineering,” H. W. Hibbard. 

The meeting of the society will be held at the room 
of the Engineers’ Society of Western New York, in 
the Library building, Buffalo, August 20-22. 

-_———- ~~ oe 
Cycle Notes, 

For comfort the front tire should be considerably 
softer than the rear one. 

District telegraph boys in New York City have been 
provided with bicycles. 

The bicycle has reached the Soudan; at last accounts 
there were two in use there. 

A room for checking bicycles has been provided at 
the Metropolitan Museum of Art in New York city. 

The Argentine Republic has passed a law forbidding 
women to ride bicycles in public. The law was framed 
to protect the interests of the owners of public vehicles. 

Riders should never allow the adjusting cone of the 
head of the wheel to become loose, as continued jolting 
will thus weaken that part of the wheel, which bears the 
greatest strain. 

A pneumatic grip is one of the latest contrivances to 
make the trip more enjoyable. Grips provided with a 
ball joint are also being introduced. 

Even to the farthest eastern part of the world the 
bicycle has found its way. A bicycle club has been 
formed at Vladivostok, which is the end station of the 


great Siberian railway, 10,643 kilometers east of St. 


Petersburg. 
A London bicyelist, Mr. Jefferson, who has under- 


taken to ride to Irkutusk in Siberia, reached Moscow by 
a roundabout journey of 2,500 miles from Rotterdam in 
six weeks. He went by way of Hamburg, Dantzig, 


Riga, St. Petersburg, and Novgorod, and had bad 
weather, snow storms, and bad roads in March and 
April. 

Bicycle manufacturers are making a large draught on 
the supply of elmwood. Most of the wood used in the 
rims of bicycle wheels are now made of rock elm. Dur- 
ing this year 3,000,000 rims will be required for the trade. 
It takes about 24¢ feet of wood for a rim, so that the 
8,000,000 rims will call for 7,500,000 feet of wood. As 


only the finest wood can be used in rims, amounting to 
only a fifth of the bulk of rock elm, these rims will call 


for the cutting and handling of nearly 40,000,000 feet of 
this wood. 

An inventor of Switzerland has designed a bicycle 
which he thinks will effect a revolution in the shape 
and mode of propulsion of the wheel. He proposes to 
utilize the strength in the back as an aid to the legs in 
propelling the wheel. The pedals are on a line with 
the bottom of the seat, and are placed in the front part 
of the frame. There is a back to the seat which affords 
a brace for the rider’s back, enabling him to exert much 
more power than in the present model. The steering 
bar consists of a long handle similar to that of children’s 


tricycles. 
It is not surprising that some of the leading features 


of bicycle construction should be traced back for cen- 
turies. The invention of the pedals has been attribu- 
ted equally toa Frenchman, Michaux, to a Scotchman, 
and to a German, according to one’s nationality, but it 
seems that none of them can have the honor of priority 
to this method of propulsion, for according to a book 
published in 1694, under the title cf ‘‘ Recreations Mathe- 
matiques et Physiques,” the inventor was a doctor 
named Elie Richard, living at Saintonge. It appears 


that in 1690 he constructed a carriage which was driven 
from behind by a footman, “ who worked it with two 
feet by means of two little wheels concealed in a box, 
and attached to the axle.” 

Wooden handle-bars are considerably in vogue just 
now and promise to gain rapidly in favor. Indeed, 
the prediction is ventured that in a year or two they 
will displace the metallic ones as completely as wooden 
rims have ousted those of steel. Some riders have long 
wanted wooden handle-bars, but could not buy them. 
Now several manufacturers offer them for sale, although 
the dealers do not seem to have a large supply on hand. 
The price is $2.50 to $5 apiece. The chief advantage of 


them is that they absorb vibration. Wheelmen often 
complain of a numbness of the hands and wrists after 


long rides, and even after short ones over cobblestones. 
The wood is springy, and prevents this after effect, as 
well as adding to the pleasure during the ride. Then, 
too, there is a saving in weight. A wooden handle-bar 
was found to weigh 1744 ounces, against 2544 ounces for 
the steel one which it replaced. This, however, is 
only a secondary consideration. There is, perhaps, 
little choice in strength between the two kinds. It is 
confidently asserted that any accident which would 
break a bar of elm or hickory would do serious damage 
to one of hollow steel, such as is in general use. The 
new handle-bars are covered with cork where they are 
grasped by the hand. 
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The Gold Dollar, 
To the Editor of the SCIENTIFIC AMERICAN ; 

I inclose the following clipping from the ScrENTIFIC 
AMERICAN of May 19, 1849: 

“THE GOLD DOLLAR. 

“This beautifal coin has at last been issued. It is 
somewhat smaller than a five cent piece, and is very 
beautiful. It is our opinion that it is the most beauti- 
ful coin in the world.” 

Need I ask if you have found reason to change your 
opinion of the gold dollar, as expressed forty-seven 
vears ago? 

| found the clipping yesterday, and think it may 
iiterest you at this strange hour of our country’s his- 
tory. : M. PowkL. 

\ewport, Rhode Island. 

We see no reason for changing our opinion in regard 
t) the beauty and worth of the little coin.—Ep.] 

Nothing New Under the San, 
To the Editor of the SCIENTIFIC AMERICAN : 

Having jast been looking over a bound volume of the 
SclE\TIFIC AMERICAN for 1846 and 1847, volume two, 
of your magazine, I beg to call your attention to two 
points therein, which are very interesting in view of, 
first. (he diseovery of the pneumatic tire, and second, 
the \ rays of Roentgen. For the first, refer to bottom 
of first column, page 262, volume 2, issue of May 8, 1847. 
Ir shows that the exaet principle of the pneumatic tire 
was in use at that early day. 

Second, seventh article of third column, page 290, 
volume 2, issue of June 5, 1847, states that a Belgian 
savant has discovered that electric light makes human 
bodies so diaphanous as to make the arteries, nerves, 
ete., visible, and their action studiable. 

Although Crookes tubes were not mentioned, it is 
possible that some similar device was used, in the then 
undeveloped state of electrical science. It would be in- 
teresting to know whom the Belgian savant was. 

Standard, Florida. A. C. Firra. 

[We reprint the items to which our correspondent 
refers.—ED. | 





PNEUMATIC TIRES. 

A number of cabs with newly invented wheels have 
just been put on the pave here. Their novelty consists 
in the entire absence of springs. A hollow tube of 
India rubber about a foot in diameter, inflated with 
air, encircles each wheel in the manner of a tire, and 
with the addition of this simple but novel appendage 
the vehicle glides noiselessly along, affording the great- 
est possible amount of cab comfort to the passenger.— 
SCIENTIFIC AMERICAN, May 8, 1847. 

THE X RAY IN 1847. 

A Belgian savant says he has just discovered that 
electric light directed on the human body makes it so 
diaphanous as to enable the arteries, veins and nerves 
to be seen at work, and their action to be studied.— 
SCIENTIFIC AMERICAN, June 5, 1847. 


—_awe. 
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Absorption Photography and X Rays. 
To the Editors of the SCIENTIFIC AMERICAN : 

The scientific interest connected with the Roentgen 
or X rays has brought out, through a large number of 
investigators, a great variety of phenomena bearing 
directly or remotely upon the original methods and 
results. While studying the work of others on the X 
rays proper, the recollection of an accident which the 
writer had in some photographic work led to a series of 
experiments along a line which may or may not be 
connected directly with the Roentgen rays. The expe- 
riments were begun about the middle of March and are 
not yet finished. So far as the writer is aware, no 
work has been reported in just this line of investiga- 
tion. The object of the experiments was to ascertain, 
if possible, if photographic negatives could be gotten 
similar to X ray negatives by the action of energy pre- 
viously stored in certain bodies. The results of the 
experiments which are to be given seem to point very 
strongly to an affirmative answer. 

Experiment No. 1.—From a newspaper was taken a 
cut of a pair of eyeglasses, and from a glazed paper was 
taken another cut. These were exposed for about an 
hour to sunlight and were then removed to a dark 
room, and after cooling were placed over a common 
sensitive glass plate and very carefully and thoroughly 
wrapped in white cloth and paper and then placed in a 
tight box and allowed to stand in a dark room for 
about one day. At the end of this time the plate was 
slowly developed and found to reveal the picture clearly, 
the one on the unglazed paper being slightly more dis- 
tinct. A similar experiment was tried, using lamp 


pas of sunlight, and ‘gave similar but not so strong 
8. 

Experiment No. 2,—At the same time that No. 1 was 
being carried on, a figure cut from the inside leaf of a 
book which had been in the dark for the most part for 
a year or more wak, without exposure to light, placed 
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wood. This was exposed to sunlight for an hour, and 
after cooling was placed over the sensitive plate, care- 
fully wrapped in cloth, and placed in a tight wooden 
box and kept in the dark room for about one day. 
Upon developing, only the wood and rubber showed 
much. 

Experiment No. 4.—On a small piece of pine board 
were fastened the following articles: muscovite, cop- 
per coin, mica, an iron key, and a piece of glass. The 
whole was then exposed to sunlight for an hour, taken 
to the dark room, and when cool all the articles were 
removed and the wood placed over a sensitive plate 
and thoroughly protected by wrapping in cloth and 
placing in a tight box in the dark room. After one day 
the plate was developed, and all the articles were 
revealed on the negative by light figures, but the iron 
key and the copper coin seemed best to shut out the 
light. Similar experiments were successfully performed 
by exposure to powerful incandescent gaslight and to 
incandescent electric light, though the results were not 
so intense as by sunlight. 

Experiment No. 5.—A key was placed over or:e side 
of a common Kodak roll film and a piece of brass 
placed on the opposite side. These were placed ina 
dark box and connected with the two poles of a battery 
for several hours. When developed, a very faint shadow 
appeared. 

Experiment No. 6.—A piece of mica and an iron key 
were heated in an alcohol flame till the edges just began 
to be red hot. They were then allowed to cool and 
were placed over a sensitive plate in a perfectly dark 
box in a dark room for twenty-four hours. When de- 
veloped, there was revealed the shadow outline of each. 

Experiment No. 7.—A current of electricity from a 
dynamo, sufficient to produce a small spark, was passed 
through an iron key. The key was allowed to cool and 
was then placed over a sensitive plate, in a tight box, 
for twenty-four hours or more. When developed, there 
was seen the shadow outline of the key. 

Experiment No. 8.—A fresh fern stem was placed over 
a sensitive plate, and after being so kept for twenty- 
four hours, the plate was developed and there was 
revealed the outline of the whole stem, with a much 
darker central portion corresponding to the circulatory 
system, all of which was very clearly brought out. 

In some of the experiments which have been men- 
tioned there was contact with the plate, while in others 
equally good results were obtained without contact 
Considerable skill and a rather long time were required 
in the developing process. The results deseribed are 
but a few of those obtained along this general line of 
study. It will appear from these experiments that in 
no case did the light pass through the object to be 
photographed ; and further, that light is not necessary. 

All of these experiments, but especially those in which 
the objects were heated or exposed to an electric cur- 
rent, and subsequently cooled in the dark, indicate, 
first, that the photographic action is due simply to 
energy stored in the body to be photographed and 
afterward slowly given off, there being a great differ- 
ence in the power of absorption and radiation in vari- 
ous substances ; second, that this energy may be from 
other sources than luminous rays, if these only reach a 
maximum rapidity of vibration ; and that when this 
rate of vibration is reached a molecular change in the 
silver salts of the photographic plate is started, with 
greater or less intensity, depending upon the character 
and souree of the energy, and completed in the devel- 
oping process. 

From certain researches now being made, the writer 
would venture the suggestion that possibly certain 
phenomena connected with the Roentgen photography 
proper may be in part explained by these general state- 
ments. He hopes to present, at some future time, a 
series of exp 2riments of such a nature as to confirm this 
statement. E. J. BABCOCK. 

Chemical Laboratory, State University of North 
Dakota, July 21, 1896. 

[We have examined the photographs made in the 
manner described. They clearly show that the objects 
represented must have stored considerable energy to 
have produced the results secured by Professor Bab- 
cock. —Eps.] 








The Holtzer Projectile. 


To the Editor of the ScrENTIFIC AMERICAN : 

In the ScrentrFic AMERICAN of July 4 you give an 
interesting résumé of tests of the Harvey-Carnegie plates 
destined for Russia, in which you say : 

“The plate was attacked in rapid guccession by five 
6 inch and three 4 inch Holtzer armor piercing shell 
fired at high velocities.” 

And farther on you add: “ While its ability to keep 
out and completely pulverize a 6 inch Holtzer shell 
when fired at a striking velocity of 2,149 foot seconds, 
showed what splendid ballistic resistance it possessed.” 

We are thoroughly convinced of the excellence of the 
Harvey-Carnegie plates, but we must make some reser- 
vations in regard to the production of the shells used. 
In the first place, we have never made 4 inch projectiles 





for the United States. Further, if we delivered any 6 
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Sorrespondence. black woolen cloth, and to this were fastened fragments | inch projectiles, they were made more than four years 
of zinc, copper, graphite, silver, glass, rubber, and|ago, and at that time the superiority of the Harvey 


plates had not been established. 

If these plates have been improved since then, we have 
introduced also improvements of our manufacture and 
we can now make projectiles capable of piercing (without 
being broken) Harvey plates, provided that the in- 
creased velocity is given to these projectiles required by 
the greater resistance of the new plates. 

We would be greatly obliged if you would make your 
readers acquainted with the rea! condition of affairs by 
inserting a correction in an early namber of your 
paper. Jacos Houirzer & Company. 

Acieries d’Unieux Loire, France. 

[We published the statements in regard to tests as 
furnished to us by the authorities in March.—Ep. } 


———————+-0+ @.-. -- - 

The Healthfulness of Sewage Farm Products, 

Concerning the question of the healthfulness of crops 
grown on sewage disposal farms, the Hospital speaks 
as follows : 

“This is a question which cannot be settled with a 
precision approaching to the mathematical, either in 
physiological laboratories or by means of statistics 
gathered from the experience of the community at 
large. But there is an old scientific method, now a 
good deal despised, whereby men of intelligence can 
arrive at trustworthy conclusions; and that is the 
method of careful observation, personal experiment 
and an appeal to the court of common sense. By the 
use of this method many facts like the following have 
been accumulated by generations of experimentalists, 
and they settle the controversy in a practica! sense. 
For example, if a cow is fed on turnips, within twenty 
four hours her milk will taste of turnips, and if butter 
be churned from the cream, the butter will taste too 
The intensity of the turnip flavor is the measure of the 
quantity of turnips taken. In like manner, if pigs be 
fed on horseflesh, as they cften are, their bacon will 
taste of the horseflesh ; if they be fed on fish, the bacon 
has a fishy taste. The same is true of hens and their 
eggs. Feed hens on decaying animal matter, which 
they will eat greedily, and both their eggs and flesh 
will be most unpleasant and unwholesome eating. In 
the case of ducks the facts are much more striking. 
Ducks are very unclean feeders. Give them abund 
ance of garbage, and they will refuse corn and similar 
food. Their flesh is then most pungent to the taste, 
and in many people is so potently poisoning as to pro 
duce diarrhea. Animals fed on sewage farms under 
certain conditions are liable to have their flesh and 
secretions changed in character by the sewage-produced 
herbs and grasses upon which they feed. If the sew 
age on a given farm beso managed thai no more of it 
be put into the soil than any given crop can adequately 
deal with, then the crop will be sweet and natural, and 
the cattle or other animals fed on it will be sweet and 
natural too. But if the soil be gorged to repietion 
with sewage, then the crops will be surcharged with 
sewage elements, and unfit for food, and the meat and 
milk of animals fed on such crops will be like the crops, 
and very unpleasant to the taste as weli as dangerous 
to health. It is in the last resort all a question of the 
intelligence and conscience of the managers of sewage 
farms.” 
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Ground Moles in Sugar Beet Cuitivation, 


When farmers take upon themselves the destruction 
of ground moles, they little jrealize that they are work 
ing against their own interest. The animals live ep 
tirely upon insects and can devour in twenty-four hours 
several times their own weight, leaving ail vegetable 
matter alone. If the surface of the soil shows indica 
tion of their presence, it may be declared in advance 
that they have found on their passage through the 
substrata the requisite food for their maintenance 
which in the case of beet cultivation generally means 
white worms. These would have subsequently come 
to the surface and partially destroyed a crop of beets. 
That rows of roots have suffered froma ground moles is 
insignificant in comparison with acres of beets that 
would have been victims of insect ravages. It fre- 
quently happens that the tiller prides himself upon 
the success of his beet crop, while his neighbor, sug- 
gests the Sugar Beet (journal), bas been less fortunate 
when the real cause may have been that in the latter 
case the ground moles have been destroyed and in the 
former they were left to themselves. 

——____—__2~- 0+ 
The Largest Ship in the World. 

According to Prometheus the largest ship in the world 
is buildiug at the Vulcan shipyard in Bredon, near 
Stettin, Germany, for the Hambarg-American line. 
The same builders constructed the first large express 
steamer built in Germany, the Augusta- Victoria, of the 
same line. The new monster steamer has a length of 625 
feet on the waterline, and is therefore considerably larger 
than the Campania, which is 600 feet in length between 
perpendiculars. The engines wili have 27,000 horse 
power and a speed of 22 knots isexpected. The engines 
and boilers will also be furnished by the Vulean ship- 
yards. Construction has been commenced already. 
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THE UNITED STATES FIRST CLASS BATTLESHIP 
INDIANA. 

A visitor on approaching the battleship Indiana by 
water, as she lies at anchor in a roadstead, is first of all 
impressed with the power of destruction which is sug- 
by the gleam of the many pairs of long and 
powerful guns with which she fairly bristles. They are 
her distinguishing feature, and mark the Indiana as 
most powerful fighting machine in the world to- 
day. Notonly is she able to give the hardest blows, 
but she could stand more hammering than any other 
ship, There are faster battleships, and bigger, but | 
none that could hit so hard or endure so long. 

Together with the Massachusetts and the Oregon, 
she was built for the defense of the maritime cities and 
aptly be termed the watch 
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harbors. The trio might 
dogs of the coast 
Looking at her massive form, it is difficult to realize 
that ha bulk below than above water. 
The floor of the outer shell of the hull lies 24 feet below 
water line, and is some 348 feet long, and 6914 feet 
at its widest part. Within the outer shell, and 
¢ feet distant from it, is an inner shell, each being 
watertight, and forming a complete ship's hull in itself. 
The space between the two is divided up laterally by 
the wooden ribs of the 
ld three-deckers riveted to both shells. 
r'hese lateral spaces are again enbdivided by a series of | 
plate frames, or girders, which run the length of the 
ship, being riveted to the cross girders at the intersec 
tic and the and outer “skin” of the 
ship. This arrangement cuts the space into small com- 
cells,” each separate and watertight. 
om constitutes the below water armor 
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“he double bott 
or protection of the ship against the torpedo, for while | 
the explosion of these deadiy weapons might break in 
the inner akin would possibly remain in- 
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BOW TORPEDO ROOM. 


second illustration on the front page. The most strik- 
ing objects are the muzzles of the two forward 13 inch 
guns, which show their black mouths protruding 23 
feet through the portholes of the revolving turrets. 
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tact, and the flooding would be confined to the cells in | 
the neighborhood of the explosion. If the inner skin | 
should be broken, the inflow of water would be localized 
by the athwartship and longitudinal watertight bulk- 
head, which extend above the water line. 

The double skin rises to within 444 feet of the water 
it forms a shelf, upon which is carried a! 
steel armor 84 feet high, 18 inches in 
end extending amidships for two-thirds of 
the length of the ship. At each end of the side walls 
is a transverse wall of steel, slightly thinner, but of the | 
same height. The roof of this great rectangular fort is 
formed of 2°¢ inches of steel, and down below its safe 
shelter are placed “the vitals,” that is, the engines, 
boilers, and stores of shot and shell. Forward and aft 
beyond the 18 inch side belt, the steel deck is extended 
in a gradual curve to meet the bow and stern. This 
steel deck is known as the berth deck, and some eight 
feet above it is the main deek, which extends flush 
throughout the ship, and finishes the hull proper. The | 
line of this deck may easily be traced in the first of the 
ilustrations on the front page. Between the top edge 
of the 18 inch belt and the main deck the protection 
consists of 5 inches of steel, backed by some 10 feet of 
coal, which will together keep out all the rapid fire 
shells, and such of the heavier shells as are fired from 
long ranges. or strike obliquely to the armor—as many 
of them will 


line. where 
wall of Harvey 


thickness 





if we walk along the main deck to the starboard 
bow and look back, we get the view shown in the 


The turret is formed of a solid circular wall of steel 17 
inches thick, which revolves upon a circular track, 
located just below and within the top edge of a circular 


| steel fort or barbette 17 inches thick, which is built up 


from the 18 inch armor belt below. 
It will thus be seen that from the 
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BROADSIDE TORPEDO. 


| one on each side of the ship. The turrets are of eight-inch 
| steel and revolve within barbettes of 10-inch steel, the 
offset in the outer wall, seen clearly in the illustration, 
showing the top edge of the barbette. Armored am- 
munition tubes pass from the barbettes down to the 
2%-inch steel deck before mentioned, for the passage of 
| the powder and shell. Upon the main deck, and under 
and slightly to the rear of each eight-inch turret is a 
six-inch gun, which is capable of broadside and dead 
ahead fire. 

If we take our stand at the stern and look forward 
we see the same arrangement of turrets and guns ; so 
that, with the exception of the pilot house, conning. 
tower, and mast, the after half of the ship above the 
main deck is a duplicate of the forward half. 

To the rear of the forward 13-inch turret, and form- 
ing the base of the military mast, is the conning-tower, 
which is plated with 12 inches of steel. Here the com- 
mander will take up his position when going into bat- 
tle, and through the narrow horizontal slots (to be seen 
just above the sighting-hood of the forward turret) he 
will watch the enemy. Inside the tower is an elaborate 
arrangement of telephone electric apparatus, and 
speaking tubes, by which he can communicate with the 
engine reoms, the various gun stations, and the steering 
room, at the after end of the ship. This latter is situ- 
ated for protection below the water line. When the 
ship goes into action, one man, snugly ensconced within 
this little steel cage, can lay his hand upon any part of 
the ship, controlling her speed, turning her right or left 
at will, and concentrating her guns at will upon any 
weak spot in che enemy. Above the conning-tower 
is the pilot house, from which the navigation of the ship 
| is carried on except in the actual time of battle. 

Upon the roof of the pilot house, one on each side of 
ithe mast, are two 100,000 ¢. p. search lights, and on the 
small platform, just above them, are the two control- 

lers, by means of which the beam of light may be 
raised or lowered and made to sweep the full circle of 
the ship. On the same platform is a range-finder, by 
which the distance of the enemy can be very accurately 
determined. A similar pair of search lights and a range- 
finder are located on the over deck, above the after end 
of the bridge deck. Our illustration shows the after 
port search light and one of the 6 pounder guns. If 








top of the turret down to 4%¢ feet 
below the water line there is a con- 
tinuous wall of steel 17 and 18 inches 
thick for the protection of the gun 
crew, the turning machinery, and 
the powder and shell. In the un- 
certainties of war it is not likely 
that one shot in thirty that struck 
this turret would éffect an entrance; 
and experience shows that not one- 
fourth of that nuthber would proba- 
bly score a bit injialf a day’s fight- 
ing, if the battle of the Yalu is any 
thing of a guide. Just over the 
muzzle of the starboard gun is seen 
the turret sighting hood with its 
two horizontal and two vertical 
slots, or peep-holes, from which the 
gunner watches the enemy, and, by 
means of convenient levers, trains 
and fires the guns. 

Peering over the wain turret are 
seen the four forward eight-inch 
rifles, placed in pairs in two turrets, 


A 100,000 CANDLE POWER SEARCH 
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/ visitor descends to the berth deck and walks to/|lecting. The scientist would add some bottles contain- 


. extreme forward end of the ship, he will find him-|ing alcohol for preserving specimens for microscopic 
(in the bow torpedo room. Immediately in front of|study; also he would carry in his pail some large- 
. he will see the fixed launching tube, which is built | mouthed bottles for keeping the different species sepa- 
» the framework of the ship, parallel to its axis, and| rate. The amateur who knows not one kind from 
clined slightly downward to the water. Its outer end | another should pick up all he comes to and decide upon 


tl 
hoists, ram along the overhead tracks 
anc lowered into the tube. The breech 
-. then closed, and the torpedo is dis- 
-harged, either by compressed air or 
bv a small powder charge. 

The torpedo, which weighs 835 
pounds, contains three compartments, 
in the first is the charge of gunecotton, 
which is fired by contact; the second is 
charged with air at 1,800 pounds to the 
square inch pressure ; and the third 
eontains the litthe compressed air en- 
zines, Which work the screw propellers. 
It is provided with horizontal rudders, 
by which it can be made to run at any 
desired depth. The shock of discharg- 
ing the torpedo starts the engines, and 
they will drive it for 400 yards at 30 
knots, or for 800-yards at 27 knots, an 
hour. There is another fixed torpedo 
tube at the stern, and on each broad- 
side there are two movable tubes—as 
shown in the smaller ecut—which are 
fitted to the side of the ship witb a 
ball and socket joint, and are capable 
of beng trained on an object in the 
same way as the guns, The space be- 
tween the main turrets is occupied by 
the superstructure deck and the bridge 
deck, upon the latter of which are 
stowed the lifeboats, gigs and steam 
pinnaces. On each side of the ship a 
powerful steam crane is provided, with 
sufficient reach to enable it to pick up 
a boat from the water, lift it 35 feet 
into the air, swing it round, and lower 
it into position on the bridge deck. It 
is operated by a man who stands on a 
platform attached to the crane, where, 
by means of levers, he can control the 


various motions of lifting and turning. Last thing to | mark. 


-losed with a cover plate shown on the front page view | the keeping after floating each one by itself. 
,).ove the water line at the bow. Suspended fromthe; The best time for collecting is at half flood. When 
«ling are the 18 inch Whitehead torpedoes. When|the tide is flowing, mosses are more plentiful. The 
y are to be fired they are picked up by the chain |favorite place for collecting is below the low water 











THE STEAM LAUNCH HOISTING CRANE. 











Roéky shores, small pools, especially if they 
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keeping them there until mounted. Experience has 
shown that the delicate varieties cannot be dried suc- 
cessfully, to soak out and mount at leisure. The larger, 
coarser ones, like rock weeds and devil's apron, ii does 
no harm to dry and soak out at will; at best these can 
only be pressed and mounted like flowers. Anoth 
very necessary point to be observed is that the floating 
and mounting should be done as soon as possible after 
collecting. Leaving them in soak over one night only 
has frequently been sufficient to extract all their bril 
lianecy of coloring, and in some cases 
has rotted them down completely. 

A moderately thick, unglazed paper 
is best for mounting, although any 
kind may be used if not toc thin 
Many procure cards from the photo- 
grapher which are very good. 

In mounting, have at hand two 
dishes with plenty of water; one of 
ordinary size, in which the plants may 
be floated and washed, while the other 
should be Jarge enough to take in easily 
the card to be used. When the moss is 
transferred to dish number two, place 
the card underneath, letting it rest on 
the palm of the left hand. Take an 
ordinary hat pin in the right hand 
and gently work the moss into its natu- 
ral position of growth, just as one 
would arrange a plant for pressing. 
At the same time that this working 
out and arranging process is going on, 
the left hand should be busy manipu- 
lating the card by various tips and 
turns, so that when it is finally drawn 
from the water the moss adheres in 
lifelike form. All the details are diff!- 
cult to give in words. Experience and 
practice are the best teachers. 

After the moss is in place and the 
eard is taken out, incline it slightly 
that the water may run off entirely 
before being put in press, The driers 
used in pressing should be of some 
absorbent paper, like the pads used 
by the botanist, or the ordinary blot 
ting paper. The cards are laid on this 
paper, with moss uppermost, then coy 
ered with any thin white cloth from 
wwhich all dressing has beea previously 





| removed, then!ahother layer of paper, and so on to the 


be provided in planning the Indiana was the living | are rocky, old wharves and piers are usually good col-,end. On the top of all place a board weighted down 


quarters of the officers and crew. 


In general, the|lecting grounds. 


Now and then one can find some) with stones, the amount of pressure being governed by 


officers’ quarters are found aft of the after turret and | very good specimens on the beach; still, this is un- the quality of moss, the coarser varieties requiring 
on the berth deck. Our illustration shows the officers’ | certain, it being only occasionally that they are washed | more than the finer, more delicate ones. 


wardroom mess, which the landsman would term a | ashore. 
dining saloon. At the far end of this room will be seen| As far as possible, use nothing but sea water with | naturally ; still there are some that will require an ex 


a select library of scientific works. The extreme after| mosses. Should it be impossible to obtain this in suf- 
ficient quantity, then make the water salt by artificial 


end of the ship is occupied by the captain of the ship. 
The living quarters of tho crew are forward upon the means. When collecting, put the mosses in the water, 


berth deck and upon the 
main deck within the su- 
perstructure. 

Our illustrations were 
made from photographs 
obtained through the cour- 
tesy of Capt. Robert Evans, 
and Lieut. Frederick L. 
Chapin. 

>? > 
Sea Mosses, 
BY EUGENIA PRUDEN. 

One of the pleasantest 
seashore occupations is the 
collecting and mounting of 
sea weeds, the “ocean’s 
fiowers.” The process is 
very simple and easily ac- 
complished, if one goes at 
it rightly and can have 
the patience to be particu- 
lar to the extreme of pre- 
ciseness. 

The paraphernalia or 
outfit necessary for the 
collector is, first of all, 
suitable clothing for him- 
self, as, in this work, one 
must not be afraid of wet- 
tings. The finest specimens 
are always sure to be out- 
side one’s reach from dry 
land. It seems as if the 
waves had a special spite 
against such seekers, and 
they are always on the 
lookout for every possible 
chance to give a ducking. 

A small meshed net at- 
tached to a long light pole, 
and a pail of some kind, are 
all the implements that 





| 


The majority of specimens will adhere to the paper 


tra fastening of mucilage. The driers should be changed 
twice a day until the cards are dry, which in some 
cases will be accomplished in one day, while again in 
others it will require sev 
eral. 

A poorly mounted speci 
men is worse than nothing, 
while, on the other hand, 
one well done makes a pie 
ture such as no painter's 
brush could ever hope to 
excel in delicacy of tone 
and coloring. — The Out 
look. 

Setcetlinienailtpedlitthstitteniimnideatie 
Steel EKatis for New 
South Wales. 

The government of New 
South Wales, as will be 
seen by an advertisement 
in another column, is de 
sirous of making a con 
tract for the manufacture 
in that colony, of 150,000 
tons of steel rails, with 
fish plates, bolts, ete. Any 
one wishing to undertake 
the business must state 
the prices per tun for the 
manufacture and _ deliv- 
ery, each tender to be ac 
companied by a deposit 
of $25,000, and the deliv 
ery of the rails to be at 
the rate of fifteen thou 
sand tons per annum, but 
the manufacture must be 
entirely in the colony, out 
of iron mined there, and 
with native coal, coke, 
or other fuel. The de 
livery of the rails is to 
commence eighteen months 
after signing contract, and 
be spread overa period of 


are really necessary for col- THE STARBOARD QUARTERS, SHOWING THE 13 INCH, 8 INCH AND 6 INCH GUNS. ten years 
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A Smokeproef Fireman’s Cap. 

That a woman has been successful in inventing a cap 
for use by firemen in going through rooms filled with 
smoke, should be encouraging news to women inventors 
generally. According to the Syracuse Standard, it ap- 
pears that Mrs. John H. Miller has invented sucha cap, 
described as follows 

The cap is made of fine strips of asbestos conformed 
It is held fast in place by a 
rubber band, making it airtight. Its weight is only 
sixteen ounces, and it is so constructed as to enable a 
carry iton the arm without inconvenience. 


to the shape of the head. 


person te 
here is a strip of mica before the eyes ; so no incon- 


Scientific American, 
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A NEW LIGHT FOR PHOTOGRAPHERS. 
BY ©. F. TOWNSEND, F.C.5, 

Four hundred candle power for 10 cubic feet of gas 
burnt per hour, costing one farthing! Noiseless, pow- 
erful yet seft, absolutely steady! What more can a 
photographer or anybody else desire in the way of gas 
lighting ? My attention was called to the new lamp by 
a brilliant illumination appearing through the door- 
way of the workshop at King’s College, where, like a 
good photographer, I was devoting my spare time to 
the mysteries of cabinet making. The light seemed 
too bright for incandescent gas light, and yet not cold 
and ghost-like enough for the electric are ; so my pic- 











venience is suffered in this respect. A silk sponge, 
through which no smoke can enter, but which permits 
the ingress of air in plentiful quantities, fills an aper 
ture for the mouth, and when properly adjusted the 
cap is so simple that its efficacy is apparent at a glance. 

When it is understood that firemen are unable to re- 
main in asmoking building longer than three or four 
minutes at a time, an invention of this character, which 
enables aman to grope about in a stifling atmosphere 
for an hour, certainly reduces chances of losing life 
through suffocation to a minimum 

A practical trial of the cap was given in Syracuse 
which worked perfectly. Mr. Miller, the husband of the 
inventor, put on the cap and entered asmokehouse so 
densely filled with smoke that it was impossible to go 
near the door without protection, and there remained 
35 minutes, with no possible chance of getting air from 


the outside \ fireman connected with No. 1's com- 
pany entered the smokehouse without the contrivance, 
and remained eight seconds before coming into the fresh 
air, half saffoeated and gasping for breath. 
——___ —_ -~.+ 6 


A SECTIONAL CAM, 

\ cam especially adapted for use in stamping mills, 
ond which may be readily removed for repairs or re- 
placed by a new one without disturbing the cam shaft 
and the other cams, in the accompanying 
illustration, and has been patented by George W. Ra- 
and Nils l.. Magnusson, Mogollon, New 
Mexico. It has a two part hub, fitted on the cam shaft 
and fastened against lateral movement by two keys 
driven radially into the hub parts at their joint,and 
the hub parts have cam wings extending in opposite 
the usual curved cam surfaces to 
engage and disengage the arms of the stamp rods. 
In the rear edges of the wings are dovetailed grooves 
by dovetailed arms extending from the 
hub parts, The parts of the cam are readily 
moved into engagement with one another by mov- 
ing them toward each other from opposite sides of 
the cam shart, and the keys are then inserted at the 
joint of the hub parts, to hold them in place and pre- 
vent lateral displacement of one hub part relatively to 
the other. To insure a positive tightening of the cam 
on the shaft, a curved wedge is fitted on the shaft and 
in recesses formed in the hub parts at one of the joints, 
the base of the wedge having an inwardly extending 
lug engaging a recess in the shaft. The wedge is 
placed in position previous to moving the sections of 
the cam in engagement with each other, and by pres- 


is shown 


venseroft 


directions, with 


engaged 
two 





RAVENSCROFT AND MAGNUSSON'S SECTIONAL CAM. 


sure against the working surfaces of the cams the wedge 
and the cam sections are made tight on the shaft in 
proportion to the pressure exerted. Communications 
relative to this invention may be addressed to Thomas 
F. Cooney, of Cooney, New Mexico. 
a 
Death of Sir Robert Greve. 

The Right Hon. Sir William Robert Grove, D.C.L., 
LL. D., F.R.S., died in London on Angust 2. He was 
born in Wales in 1811. He was educated at Oxford 
and became a lawyer, Being temporarily prevented 
by ili health from following his profession he turned his 
attention to electricity, and in 1889 invented the power- 
ful voltaic battery which bears his name, and the gas 





ture frames were neglected, and I proceeded to the 
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Fig. 1.—THE ASPIRA 





engineering shops whence the light was coming. Here 
I saw a number of what appeared to be large incandes- 
cent gas mantles, mounted on cylindrical copper tubes 
screwed into the ordinary gas pendants. The brilliancy 
of the light, however, showed that something unusual 
was at work, for the large machine shop was as bright 
as day. In a few minutes I was introduced to M. 
Caton, the inventor, who was superintending the expe- 
rimental installation. With the greatest courtesy and 
much enthusiasm, M. Caton explained the principles 
on which his invention, ‘** La Lampe Caton,” was based, 
and invited me to call on him in Leadenhall Street, 
where I had an opportunity of going into the question 
more thoroughly. 

Before describing the new lamp further, a few words 
about the principle on which the incandescent gas light 
works will make the account of the light more intelligi- 
ble. A.Bunsen or other gimilar burner, in which a 
mixture of air and gas is burned, is non-luminous. To 
produce luminosity it is necessary to have solid parti- 
cles of some kind in the flame. A candle is luminous, 
because one zone of the flame contains solid particles of 
earbon, which are raised to a white or yellow incandes- 
cence by the intense heat. The hotter the flame, the 
greater will be the quantity of light given off by the 
incandescent body. In the ordinary incandescent burn- 
er, the mantle, composed of a fine network of infusible 
substances similar to lime, takes the place of the carbon 
particles of the ordinary candle or luminous gas flame. 
The actual flame that plays on the mantle is non- 
luminous, the light being emitted by the incandescent 
material in the mantle. Now, if instead of ailowing 
the gas to burn with a mixture of the air it can drag 
in through the air holes in the burner, and the air sur- 
rounding the flame, sufficient air is forced into the 
flame to burn the whole of the gas without calling on 
the outside air to supply any, the intense local heat of 
the blowpipe flame is obtained. That is the principle 
of M. Caton’s lamp: the mantle is kept at an intense 
heat by a blowpipe flame. 

The secret of success in the new burner is that the 
gas and air are mixed perfectly before reaching the 
flame, and consequently the combustion is perfect. 
Another most important point is that the gas and air 
travel at the same rate, so that there is no noise or 
flickering. 

This desirable end is attained by causing the air and 
gas to pass through a spiral tube, or series of tubes, 
whence they issue thoroughly mixed. It is essential to 
success that the tubes should be cut to a particular 
pitch or angle, which the inventor has determined. 
To a lanternist this mixture of gas and air before reach- 
ing the burner will seem dangerous in case of lighting 
back, but the mixing tubes are safeguarded by wire 
gauze. Even without this the inventor declares that 
the quantity of air and gas actually mixed at one time 
is too small to cause an explosion. In cases where the 
burner has been damaged accidentally, a slight puff 
has followed and the gas has been blown out; nothing 
more. 

The air necessary for combustion is supplied by a 
small injector, worked by water pressure. For a large 
installation a metal one would be required, but where 
only a few lamps were used a glass one, such as is com- 
monly used in chemical laboratories, would be suffi- 
cient. The cost of the metal injector would be £1 per- 
haps, and that of the glass one a few shillings. To this 
must be added the cost of a few feet of iron or compo 
piping, as the case may be—a comparatively small 





bat tery . 


item. The cost of the water power required is fnsig- 
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Water is charged by meter 
at 6d. per 1,000 gallons, so that the water for a light of 
2,000 candles would only cost 1d. for twenty-four hours. 
The temperature of the flame is 1,800° Centigrade 
(8,270° F.), so that no chimney can be used with the 
lamp. Paradoxical as it may appear, the heat produced 
is less than that given off by burning the same quan- 
tity of gas in any other way. Although the local heat 
is intense, the total quantity given out is comparatively 
small, because so much of the energy of the flame is 
converted into light. M. Caton wishes it to be clearly 
understood that he only claims the lamp, and is willing 


The price of the lamps has not been fixed at present, 
but it will probably not exceed 2s., to which must be 
added the cost of the mantle. Lamps of all sizes are 
made, to give light from 25 to 400 candles ; the small 
lamps having the same efficiency as the large ones. 

What struck me as the great advantage of the lamp 
from a photographic point of view was its remarkable 
diffusiveness. There were no heavy shadows anywhere. 
Even right under the lamp no appreciable shadow of 
the pipe could be seen. The light seemed to proceed 
from the lamp horizontally, to be diffused softly and 
evenly by the walls. The inventor took me behind a 
heavy piece of machinery, where with almost any other 
lamp would have been deep shadow, and it was like 
being in diffused daylight. Reading was perfectly easy, 
and colors could be distinguished quite as well as in 
daylight.—The Photogram. 

Nors.—The two accompanying iliustrations show the principle of the 
water pressure injector. Fig. 1 is a sectional view. The water falling ver- 
tically through the small opening draws the air inward through the side 
dact and carries it into the bottle. Fig. 2 shows the whole apparatus, the 
pressure of the column of water passing out at the bottom of the bottle, 
and the flexible tube is the pressure exerted on the air in the bottle above 
the water, which is used to giveagentle air blast with the gas to the 


burner.—Eps. 
ee 


A Lighthouse with no Lantern, 

The most extraordinary of all lighthouses is to be 
found in the Hebrides, Scotland, on Armish Rock, 
Stornoway Bay—a rock which is separated from the 
Island of Lewis by a channel over 500 feet wide. On 
this rock a conical beacon is erected, and on its summit 
a lantern is fixed, from which, night after night, shines 
a light which is seen by the fishermen far and wide. 
Yet there is no burning lamp in the lantern and no 
attendant ever goes to it, for the simple reason that 
there is no lamp to attend to, no wick to trim, and no 
oil well to replenish. 

The way in which this peculiar lighthouse is illumin- 
ated is this, says the Marine Record: ‘On the island of 
Lewis, 500 feet or so away, is a lighthouse, and from a 
window in the tower, a stream of light is projected on a 
mirror in the lantern on the summit of Armish Rock. 
These rays are reflected to an arrangement of prisms, 
and by their action are converged to a focus outside the 
lantern, from where they diverge in the necessary direc- 
tion.” The consequence is that, to all intents and pur- 
poses, a lighthouse exists which has neither lamp nor 
lighthouse keeper, and yet which give as serviceable a 











Fig. 2.-ASPIRATOR ARRANGED FOR PRODUCING 
° A BLAST. 


light—taking into account the requirements of this 
loeality—as if an elaborate and costly lighthouse, with 
lamps, service room, bed room, living room, store room, 
oil room, water tanks, and all other accessories were 
erected on the summit of the rock. 


Dr. John Haldane, lecturer on Physiology at Oxford 
University, is one whose labors would appear to deserve 
more than passing recognition. In his experiments to 
discover a means of preventing the loss of life among 
miners, resulting from underground explosions, he actu- 
ally inhaled carbon monoxide for seventy-one minutes, 
with the result that vital energy was nearly extin- 
guished, and life would have flown had not oxygen 
been speedily administered. 
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THE TOMB OF KING RENE AND QUEEN ISABELLA 
OF LORRAINE. 

Following the exarple of the majority of princes who 
-ere his contemporaries, René I, Duke of Anjou, Lor- 
ine and Bar, Count of Provence and Piedmont, King 
| Sicily and Jerusalem, ete., the “ Good King René,” as 
opular tradition called him, made, in his lifetime, 
areful provision for his burial. It was in the city of 
\ngers, in the choir of Saint Maurice Cathedral, that he 

sired to sleep his last sleep, alongside of his wife, 

sabella of Lorraine. His 

(‘omptes et Memoriaux,” pub- 

hed by Mr. Leeoy de la 
\Jarche, prove to us that in 1447 

was already oceupying him- 

{ with the execution of a 

mnument that he desired 

uld be a@ sumptuous one, 
| up to his death this was 
constant thought. Three 
artists were successively em- 
ploved upon it—Jean and Pons 
Poucet and Jaeques Morel, the 
designer of the tomb of Charles 
| of Bourbon and of Agnes of 
Bourgogne in the Church of 
Souvigny. All died before put- 
finishing touches upon 
it, . id when the king himself departed this life at 
Aix. July 10, 1480, all was not yet finished. 

(of the monument there now remains nothing or next 
to nothing, but the details of the Comptes and a draw- | 
ing by Gaigneires, preserved at Oxford, have kept a re- | 
mnembrance of it for us. It consisted, under a richly 
carved, painted, and gilded areade, of a sarcophagus 
upon which reposed the white marble effigies of the | 
king and queen accompanied with three large figures | 
of knights and as many figures of women in the act of 











mourning. 
At the back of the sepulchral vault, a painting upon 
wood, for a long time attributed, without proof, to 


SKULL OF THE QUEEN. 
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royal personages, nothing remained but the skeletons, 
to which still adhered a few particles of organic matter 
that the embalming had preserved. Time and humidity 
had destroyed all the vestments in which we know they 
were clad. The metal alone had survived. Alongside 
of the king’s head there was a crown ; in the right hand 
there was a scepter; and in the left hand a globe sur- 
mounted by a cross. These three pieces of gilded cop- 
per (trumpery executed for the occasion) were almost 
entirely covered with verdigris. At the foot of the 








coffin there was a vessel of conimon earth contain- 
ing chareoal. A few hairs still adhered to the skull. 
The teeth had almost entirely disappeared. The 
king, in fact, was seventy-one years of age on the day 
of his death. Isabella, on the contrary, who died 
at the age of forty-three, and who preceded her hus- 


SKULL OF THE KING. 
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The Color of the Negro Hare. 
The Hospital speaks as follows regarding the color of 
the negro race: “It has oceurred to a writer in an 
American medical newspaper to discuss the question of 
the blackness of the negro’s skin. It will be a revela- 
tion to many to learn that the baby negro is not born 
black. Even so long ago as 1765, Le Cat noticed thai 
the newly born negro is of a reddish color. That ob- 
servation has since been frequently confirmed ; and it 
is now pretty widely known that, thongh the baby 
negro begins to follow in the 
footsteps of his parents as re 
gards color within a few days 
after birth, yet at the moment 
of birth he shows a disposition 
to aspire toward the civilized 
races, being white, or, at worst, 
red in hue. It is generally as 
sumed that the primest of all 
the causes of a negro’s black 
ness is the het beneath 
whose more or less vertieai rays 
he is doomed to live. There is, 
however, a physiological con 
dition of the skin which differ 
entiates that organ from the in 
tegument of a European. ‘ The 
negro,’ our American 
scientist, ‘possesses a more developed vascular sudori- 
parous system than we do.’ In other words, he has 
more and larger sweat glands, and they are more 
liberally supplied with blood. By means of these he 
perspires much more abundantly. ‘This condition 
is possibly a contributory factor in his blackness. It is 


sun 


Says 





band by twenty-eight years in the burial vault of 
Saint Maurice, still possessed nearly all her teeth. 
The skull had been sawed for the operation of embalm- 
ing, and its cap rested upside down at the side. A few 
tufts of hair were still to be seen at the apex. At the 
feet lay the leather soles of pointed shoes, whose vamp, 
which was probably of fabric, no longer existed. There 








René himself, showed the dead king—a crowned skele-| were no jewels nor emblems that recalled the rank of|the greatest amount of rain annually falls. 


SKELETON OF KING RENE. 


ton allowing the royal emblems to fall from its hands. | the departed. 


Up to the middle of the last century, the monument | 


Carried to a chapel of the cathedral, the remains of 


an important element in the investigation to remember, 
however, that the blackest of all black people are al 
most invariably found under certain very definite cli- 
matic conditions. That is to say they are found where 
great heat, strong light, and much atmospheric moist 
ure are in combination. For example, ‘the blackest 
“negroes in Africa are those who live in Guinea, where 





On the 


other hand, ‘ the people who live in the dry section of 
| the Nubian Desert have red skins.’ Heat, light and 


stood in the first triforium of the choir, on the north | René and Isabella passed the night of the 16th and 17th | humidity are all causes of pigmentation, and if to these 
side. In 1769, the canons, desirous of wainscoting the | therein. They were placed in new oaken coffins lined| we add the fact of the highly ‘developed vascular 
choir, moved the monument to the nave. This first ; with lead, and to which were fixed two copper plates | sudoriparous system’ of the negro, we have traveled as 


mutilation was followed in 1798 by a complete and final 
destruction. 

It was owing to the transfer of the monument from 
the choir to the nave that the royal remains were not 
violated at the revolutionary epoch. They had been 
forgotten. 

As will be remembered, 
work on the pavement of 
the choir, September 16, 
1895, a fortunate accident 
led to the discovery of the 
royal burial vault, and per- 
mitted of ascertaining the 
presence therein of two 
leaden coffins, one of 
which was provided near 
the head with an aperture 
through which a crown 
was perceived. There was 
no doubt of it; it was in- 
deed here that rested King 
René, and the aperture 
was really the one that, ac- 
cording to history, was 
made in 1482 by the in- 
credulous canons in order 
to verify the identity of 
the body brought to them from Aix by Queen Jeanne 
de Laval, second wife of the king. The authentication 
having been made, the vault was sealed up again. 


during the course of some 


On the 16th of last June it was again opened in the) PRESIDENT CLEVELA 


| in the North Pacifie and Bering Sea. The members of 


presence of Mgr. Mathieu, bishop of Angers. The top 
having been removed, the two coffins were hoisted to 
the surface—that of the king first. During the course 
of this operation, the decomposed lower part gave way 
and the royal remains fell to the bottom of the vault. 
In order to prevent a repetition of such an accident, 


the coffin of the queen was opened in situ. Of the two! 


|bearing the simple inscription: ‘René d’Anjou, Isa- 
bella de Lorraine.” The two new coffins were then 
lowered to the bottom of the vault, which had been 
previously repaired, and in which was deposited a 
leaden box containing an account of the operations of 
| June 16 and 17, in order to enlighten such future rum- 
‘magers and archeologists as might be tempted to 





COFFIN OF ISABELLA OF LORRAINE. 


trouble once again the sleep of the dead king.—L’Ilus- 
tration. 
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ND has appointed a scientific 
commission to investigate the condition of the fur seals 


the commission are Mr. Jordan, of Stamford University 
(president), Lieutenant-Commander Moser, command- 
ing the fish commission steamer Albatross, Dr. Stejne- 
ger and Mr. Lucas, both of the United States National 


'far as our American investigator is able to help us 
The question is one of genuine scientific interest ; and, 
perhaps, when the Matabele, and the Dervishes, and 
the Soudanese have all settled down quietly in the 
ways of civilization and order, science may turn her 
attention in this direction and tell us much that is both 
new and interesting about those races who differ so 
markedly from ourselves 
in color, character 
many other particulars.” 


an d 
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THE earth tremors and 
sounds produced by the 
Niagara Falls have been 
often referred to, in most 
eases probably with some 


exaggeration as regards 
their intensity. In a paper 
published in the Yale 


Scientific Monthly, Mr. W. 
H. Brewer describes some 
careful obrorvations made 
at various times during the 
last forty-five years. Dur 
ing one year spent at Lan 
caster, a village twenty 
seven miles from the falls, 
sounds, possibly due to the falls, were heard on thre 
oecasions, but it was uncertain whether they might 
not have come from Buffalo, which is hardly ten 
miles distant. The tremor observations were made 
within a few miles of the falls, and show that the 
vibrations are extremely irregular, varying both in am 
plitude and period. Some times they stop for an in 
stant, then steadily increase in intensity, reaching one 
or several maxima, afterward steadily declining. The 
momentary pauses do not, however, recur at regular 





Museum, and Mr. Townsend, Fish Commissioner. 


intervals. 
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RECENTLY PATENTED INVENTIONS. 


Kagineering. 

ELEVATED RAILWAY STRUCTURE.— 
David D. Toal, New York City. A structure combining 
lightoess with strength bas been devieed by this inven- 
tor, a series of arches instead of straight supports being 
need. and the structare being designed not to interfere 
materially with the light of stores and dwellings. The 
sound is deadened by laying the rails upon a lead bed, 
and there is a lead cushion in their under-fanged sur- 
facea, the cashtons being virteally an integral portion of 
the raile. The abutting ends of the rails are made with 
interlocking ends or tongues, an’ iostead of the usaal 
spikes, bolts are employed for attaching the rails to the 
track beams or sleepers, all the parts being of metal. It 
is also designed that the bedy of the car shall have a lead 
casing t; deaden the sound 


Rallway Appliances, 
Car FenpDER.— Montgomery Queen, 
Brookivn, N.Y. According to this Invention the car 


platform is extended forwardly beyond the dashboard by | 


eili«, and the fender, which is preferably made of sheet 
iron, extends over the space beneath the platform and 
forward of the steps, shielding the latter from striking 
an obstraction. front of the fender ts made on the 
are of a circle, but it ls pointed at tte forward central sur- 


The 


| rims, and for other similar work, this inventor has de 
| vised a machine in which isa revoluble cutter in combi- 
nation with a slidable table, there being pivoted on the 
table a rest on which is adapted to rest the piece of wood 
to be beveled. The machine is of very simple and dura- 
ble construction, and accurately forms the desired bevel 
on the wood, so that the beveled ends may be readily 
| overlapped in forming bicycle rims and like articles. 


ENGRAVER’s Biock.— Henry Straw, 
Garner, Iowa. For firmly clamping and holding articles 
to be engraved, this inventor has devised a simple tool 
| that may be easily and quickly adjusted and adapted to 
| the work in hand, comprising clamping blocks which 
| rotate on substantially horizontal axes, and have on 
| their several faces ineans to receive and hold the articles two 
be engraved. The block consists of a base with upwardly 
extended portion in which are the trunnion bearings of a 
ring, while a bed piece has trunnion bearings in the 
ring at right angles tv the ring truonions, a spring pro- 
viding a yielding anchor for the trannioned parts. 











Agricultural, 


Corn PLANTER ATTACHMENT.—Alfred 
J. Thomas, Carbondale, Kansas. This m a simple and 
inexpensive improvement adapted for use as a check-row 
marker and fertilizer dropper, the marking being effected 
by dropping the fertilizer, such as lime, plaster, ete., on 





the hills. The fertilizer is contained in a box carried on a 





the design being to throw to one side anything in | 
car. By meaus of links and a/| 
platform the fender is readily 


face, 
the 


drum 


frame attached to the axle of the planter, the box being | 
behind the dropping devices and leaving an opening in | 
its lower part. The opening is controlled by a valve 
arranged to be operated from the moving parts of the | 
planter to drop the fertilizer on each hill, or on alternate 
bills, as desired. 

Steve Ho.per.—Jefferson Tollefson, 
| St. Ansgar, lowa. The sieve holder and its sieves designed 
| by this inventor are adapted for thrashing machines, | 
| ete., the tailboard being adjustable with the top sieve and 


path of a moving 
mounted on the 
raised. being readily dropped to lower position by the 
its downward 


of a lever, springs aselsting 


rhe invention a!so provides for the employ- 


movement 
movement 
ment of side fenders to prevent persona falling or being 
drawn ander the car 

Car PexpEer.—Prentis B. Law, Santa 
Barbara, al. This improvement consists of a truck frame 





Fence Stay.—John 8. Martin, Baugh- 
man, Ohio. In a fence formed of running wires, the 
uppermost and lowermust wires are formed with kinks 
bent inwardly toward the center of ‘the fence, and these 
wires are connected with each other and with the other 
fence wires by links, thus retaining the fence wires at 
spaced distances apart, and allowing a limited amount of 
elasticity at the interlocked connections of the Pinks 
with each other and with the fence wires, 


PORTABLE WIRE Fence.—James W. 
Hammett, Eureka, West Virginia. This invention con- 
templates the providing of permanent anchors about 
three feet underground at the corners or intersections of 
the fence, the anchor parts being left in the ground, so 
that the fence may be readily returned to its original po- 
sition after it has been taken down and moved to another 
point. The fence strands are preferably formed in sec- 
tions, the wires being secured by stays and strut braces, 
and a gate panel is made like any other section except 
that it has a bare board and a wire strut brace, 


MANUFACTURE OF GLASS JARS.—An- 
thony Kribs, Brooklyn, N. Y. This invention provides 
a method whereby the mouth and neck of the article is 
moulded, and the body is blown in a mould. When the 
| mouth an! neck are moulded in the form of a cup, a 
| lamp of molten giaas is placed in the cup to melt its bot- 


| tom and sides, and the filled cup is inserted in the body 


| mould and blown to form the body of the article from 
| the mouth and neck. 


TEMPORARY BINDER.—James A. Rob- 
erta, Chicago, Ill. This is a binder in which the sections 
may be conveniently adjusted to suit the work to be 
held. It has two sections, from one of which two rods 
project, the other section being slidable on these rode ; 
the latter section has two clamping arms connected to 
operate as toggle links, and adapted to engage the rods 
and bind them against the section on which the arms are 
carried. 


| HEATING AND VENTILATING STOVE.— 











in front of the car and movable along the track, being | the tailings sieve forming a part of and being adjustable 
adapted for iateral and vertical movement to accommo- in combination with the top separating sieve, the com- | 
date itself to curves and inequalities, and the truck frame | 04 upper sieve being adjustable with the tailboard, 
carrying a fender adapted to move obstructions to one 
side out of the path of a moving car On the front of the | dinarily used. The adjusting devices are so connected 
fender ls a baffer whose frent face is inclined and nor- | with the sieves that the upper and under sieves are ope- 
maily held preseed forward by aprings, and on contact rated from different centers, the upper sieves being ad- | 
wth an chetruction the tater fs moved marward and justable independent of the under sieves, and different 
down close upon the track, breaking the force of the sieves moving during adjustment to different planes, 
blew and moviog the obstruction seidewise off the | 
track 

Can Truck Brarine. — William J. Miscellaneous, 
O'Byrne, Ponteosuc, I. This bearing consisfs of wo! Scaue BEAM. — Gaylord C. Woester, 
plates adapted to be connected by bolts to the adjacent Rulo, Neb. According to this invention a detachable 


faces of the body bolster and swing beam, the plates be- 
jag made cup-ehaped to form emali, oecillating tables 
with a cireniar retaining marginal fange, where a large 
metal bel! le placed and ie free to roll in all directions, 
forming 4 sensitive bearing between the bedy boleter 
and «wing beau at each end, allowing the tracks to readi- | 
ly adjust and readjust themselves in all directions. As 

the table surfaces are flat, and the ball is not retained to | 
any curve, the lateral ewaying or langing of the car body 

urves is readily provided for 


on « 
Electrical. 

OvTLEeT Box ror Ex.fcTric WIRES.— 
Charles A. Mezger, Brookiyn, N.Y. Two patents have | 
ntor for oatlet boxes for electrical 
condactors and conduits, to take the piace of the old 
which the box was formed with 


been granted thie inv 


form of oatlet boxes. in 
the openings to suit the particular location of the con- 
ductor or conduit, the improvement allowing an opening 
or opening» to be readily produced at the requisite point. 
in two main parts or sections, joined 
and it has a nomber of partly or 


The box ma 
together edgewise, 


wholly completed openings in its sides and bottom wall, 
or a readily remorable plate covers each opening, the 
box having openings at all convenient points. The pa 


tented deviecs afford convenient and retiable meane for 


receiving and supporting the ende of electric wire con- 
duits In wiring buildings, avoiding the necessity of pro- 
viding a special box for each location, and permitting the 
boxes to be ordered in any required number previous to 
work. All the boxes may 
thas be placed in position before the plastering is com- 
meneed. These also well adapted w be 
placed in places formed to receive therm in the finished 


the commencement of the 


bokes are 


walls of a building. 

SECONDARY ELxzcTric CLock.—Jasper 
H. Wilson, Rockwood, 'Tenr This invention is for a 
ciock to be operated by an electric motor, and comprising 
a cirenit closer within another clock, the improvement 
calling for but few operative parta, whereby the clock is 
not lable to get out of order, and may be cheaply made. 
Any desired pember of clocks may be located in a single 
cirealt controlled by one circuit closer, the Invention be- 
ing particularly adapted for use in railway stations, fac- 
tories, etc. All of the clocks in a cireult are under the 
control of the cluck in which the circnit closer is located, 


40 that there can be vo variation of the several clocks as 
t time. 


ELECTRIC BLASTING MACHINE.— 
dames Macbeth, Brooklyn, N. ¥. This invention pro- 
vides a simple and effective machine for electrically ig- 
aiting charges of expio ‘es, the invention consisting in 
a dynamo electyic machine mounted in a case, with the 
axis of it armature vertical, while combined with the ar- 
matare ore 4 propelling ecrew and «4 <iiding nat. A de- 
i» provided for detaching the propelling mechan- 


vice 


lem. #6 thet the armeture may revolve by its own mo-| 


there je an automatic cireuit breaking 
By the improved constraction cog gearing 
ami «prings are avoided, and the necessary impetus is 
given to the armature by a «imple push of the handle, 
interrupting the short circalt and allowing the self-in 
ineed current te flow out throawh the conductors con- 
nettec with the binding posts, thus ignitirg the fuse 
charge 


mentam, and 


mechaniem. 





Mechanical, 


SKVELING Macuine.—Henry M, Loud, 
Aonable, Mich. For quickly and acturately forming 
bevels at the ends of pieces uf wood tntended for bicycle 


| beam, there being a separate poise, screw stem, balance 


John D. Barrier, Mount Pleasant, N.C. This stove has 
double walls surrounding the fire pot, and the outlet for 
and dispensing with the loose tailboard and tail rack or- | the discharge of the products of combustion is surround- 
ed by a drum connected at its lower end to the space be- 
tween the double walls, the upper end of the drum com- 
municating with the air of the room and having a 
| damper. A hot air tube extends across the fire pot and 
is adapted to draw air from the room. The construction 
is sir ple and inexpensive,and is designed not only to 
heat but to purify the air of a room. 


Skwine MacuHINE RIPPER ATTACH- 
ment.—Francis M. Batchelor, Portland, Oregon. This 
device is provided with a knife sliding in a slot in the 
apex of a peak-shaped rest secured on the topof a table 
resting on a sewing maching table. The knife has a 
straight cutting edge, parallel to which is a elot engaging 
;@ guide, and a vertically reciprocating motion is given to 
weight and hanger for the detachable bean. The scale | the knife when the needle bar is set in motion, the ma- 
is for use in weighing commodities where a second or tare terial advanced on the apex of the rest being then ripped 
weight is to be deducted from the first weight, the net | or cut. 
weight being immediately indicated as soon as the tare is FLoorING.—Thomas Cantwell, New 
placed on the scale platform. The net weight is indicated | v1 city, ‘This invention relates to hardwood or in- 
both in net pounds and in bashels and fractions of a laid flooring, and provides for its being readily lin 
bushel, of any given weight per bushel, without any ‘place so that it will not be liable to warp. The boards 
mathematical calculation. have on the side a rabhet for forming a bottom flange 

Hat CLEANING Macuinge.—Conrad 8. | having a transverse slot, a clamping iron passing with 
Schwarz, Philadelphia, Pa. A simple and easily pe- | part of its body into the slot, while an arm extending 
rated machine to facilitate the cleaning of men’s hats has from the body is adapted to be bent down over the board 
been devised by this inventor, the machine being de- | flange. No fastening devices ‘are visible‘on the surface 
signed to be a great convenience in public places, as ho- of the flooring, and the flooring boards are drawn very 
tela, barber shops, hat stores, etc. Ina table of light | firmly down upon their supports, being effectively pre- 








beam is arranged parallel to the main scale beam and 
graduated with several horizontal series of marks for | 
different commodities, and figured reversely to the main 


construction, similar to that of a sewing machine, a 
treadle is arranged to rotate a friction disk on the lower 
end of a vertical shaft which carries at ite upper end a 
hat carrier adapted to fit and readily conform to the in- 
side of a hat crown. The hat is placed on this carrier, 
which is set in rapid motion by operating the treadle, 
and by holding a cloth or suitable brush on the hat it will 
be thoroughly cleaned and brightened. 


EYEGLASSES.—Franz Heilborn, Bres- 
lau, Germany. According to this improvement a perfo- 
rated plate, preferably of thin sheet glass or German 
silver, is pivoted or hinged to the margin of the glass 
proper, and adapted to be ewung clear of or against either 
the front or the rear side of. the glass, the plate having a 
series of fine holes. The holes are preferably in concen- 
tric or radiating series, and need not be of equal sizes or 


| distances apart. The improvement is designed to enable 


persons with strong myopia to read with weak glasses at 
a distance of about a foot, while those suffering from 
primary irregular astigmatism may read at the same dis- 
tance without glasses, 


RECEPTACLE FOR MUCILAGER, ETC.— 
| Walter D. Gregory, Newark, N,J. For mucilage, black- 
| ing, ete., to be applied with a brush or swab, this inven. 
| ton provides a receptacle and a brush or swab designed 
| to be always pliable and ready for use, and yet free from 
| excess of liquid when not in use. The bottle or recepta- 
| cle has an apertared cover through which a tubular han- 
die of the brush projects, the brush or swab having one 
or more openings ¢ iz i ite 
outer or delivery end and itsinner or receiving end. A 
cap covers the brush end projecting from the bottle when 
the device is not in use. 


Coms. — Heinrich Traun, Hamburg, 
| Germany. This invention provides a device for protect- 
ing the teeth of a comb, the device being formed by a 
bow which is rotatable, and arranged on the comb in such 
| a manner that in one position it allows the free use of the 
| comb, while in another position the teeth are protected 
| against hooking in and breaking when the comb is put 
| into a case, The comb and ite protecting bow are pre- 
ferably manufactured by one pressure, and the protect- 

| ing bow may be applied to any kind of comb. 


Cusprpor.—George A. Wolff, Lafay- 
ette W. Johnson, and James F. Wallace, Winslow, Ari- 
zona. This improvement is especially adapted for use 
in palace cara, coaches, club rooms, etc., its construction 
being such that when not in use it will be entirely con- 
cealed, but its gate or door will be opened by the pres- 
sure of the cot upon a knob, the cover automatically 
restoring itself to normal position after having been car- 
ried to one side. 


hitjeh? et tents 








| vented from warping and longitudinal shifting. 


| Preyer, SHARPENER.—Henry M. 
Dixon, Brooklyn, N.Y. This sharpener consists of a group 
of knives held together by an elastic sleeve binding, the 
fastener being held in a tube or the barrel in which the 
end of the pencil is to be placed, whick may also be pro- 
vided with an eraser. The sharpener is reversible, and 
the knives are grouped together to receive the point of 
‘the pencil between them, when a quick and proper 
sharpening of the point of the lead may be made. 


BicycLE Ripine Hasrr.—Max Dia- 
mond, Brooklyn, N. Y. This is a ladies’ habit which 
combines skirt, trousers and leggings in one garment. 
The skirt and trousers are connected together at the 
waistband and have a divided body at the rear, where 
plaits extend from top to bottom of the skirt, the trous- 
ers forming an integral part of the inner edges of the 
plaits, The garment permits the wearer to easily mount 
and dismount a bicycle, the skirt not hindering the free 
movement of the limbs, and the garment hangs grace- 
fully when used as an ordinary walking skirt. 


SPROCKET CHAIN AND WHEEL.— 
James and Herbert Monks, Hartford, Conn. This im 
provement is especially designed for bicycles, the chain 
and wheel being designed to move with a minimum of 
friction, and the chain firmly engaging the wheel. On 
each pivot of the chain, and between the ends of each 
pair of links, are bearings, alternately arranged, one 
being substantially spherical and the other formed of two 
concentric rings, both bearings being designed to roll 
slightly on the face of the sprocket wheel. 


ScsPENDERs. — Charles G. Mathews, 
Athens, Ohio. This invention consists principally of a 
| clasp having two pivoted arms provided with spring 
| jaws on their inner faces, the jaws being adapted to 
| firmly engage and press the material between them. 
| Suspenders provided with the improvement are adapted 
| to conveniently engage and support trousers and draw- 
| ers, and the snspender ends may be readily attached to 
| the trousers when a button is torn off. 


A Non-REFILLABLE BorTriE.—Wil- 
liam Laudahn, Port Angeles, Wash. This bottle has an 
auxiliary neck connected with the usual neck by a thin 
and easily breakable portion, the top being broken off 
when the bottle is to be emptied, and thus preventing the 
refilling and selling of the bottle as an original package. 
The stopper in the aaxiliary neck supports a plate car- 
rying a spring pressed pin, and a locking disk adapted to 
be locked with the neck has a recess receiving the pin, 

it impossible to obtain access to the contents 
of the bottle without breaking off this top. 
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Lap Boarp.—Sophia M. Rivers, New 
York City. To facilitate basting and similar work, this 
board is made substantially in the form of a cylinder, 
with a cut-out portion adapting it to be conveniently 
held upon the lap, its inner surface being covered with 
some fabric or formed with ribs or corrugations. The 
outer face of the board is also adapted to secure a pat- 
tern upon to facilitate cutting out waists and similar gar- 
ments. 


ALE Pump.—George R. and Hermann 
H. Neumann, New York City. In this pump an inverted 
U yoke is rigidly connected with the piston rod and a 
larger yoke embraces the other, their ends being pivot- 
ally connected together, while a lever mechanism is flex- 
ibly connected with the large yoke to reciprocate the 
piston rod. With this improvement the pump may be 
placed in any desired position or at any angle, and the 
piston rod operated without binding in the pump cyl- 
inder, no matter in what position the lever or equivalent 
operative device may be located. 

MECHANICAL THEATER.—Thowas B. 
Thorndyke, New York City. This is a coin-operated 
machine, the casing representing a miniature theater 
building, in which is an automatically rising and falling 
curtain, dancing figures, music, etc.. one or mere figures 
being adapted ‘to be moved from the wings of a minia- 
ture stage upon a movable platform on the stage floor, to 
cause the figures to dance upon setting the platform in 
motion. The dropping of a coin into a coin chute causes 
the unlocking of a motor, preferably in the form of 
clockwork, which actuates the mechanism for manipula- 
ting the dancing figures, the platform, the curtain and 
other parts, as well as a music box. 


PREPARING DENTIstTs’ GoLD,—Chaun- 
cey A. Flower, New Bethlehem, Pa. Two patents have 
been granted this inventor for preparing gold which is 
especially adapted to weld or cohere into a solid filling 
without the use of a mallet, forming beautiful, tenacious 
and durable contours, The gold is heated nearly to the 
melting point to establish its granular form, then sud- 
denly cooled to expand the granules and render the gold 
soft and cohesive, then again subjected to a heat of 
about 220° Fah. and gradually cooled, then again heat- 
ed to 350° to 550° Fah., held at that temperature for a 
few minutes, and allowed to cool. One of the patents 
provides for plunging the gold after it comes from the 
annealing or tempering furnace into a bath of water 
charged with electricity, whereby the gold is not only 
changed physically by tne chilling effect but it is de- 
signed that the polarity of the bath shall aid the par- 
‘icles in assuming the form and relation best adapted to 
coherence, the surface being also kept clean and bright. 


MEAT BLOcK AND CHOPPING BowL — 
David H. Brannen, Fort Scott, Kansas. This block is 
flat on one side and concave on the other, and has legs 
pivoted near one edge, and reversible to project below 
the block when in one position but not in the other. 
The device may also be used as a bread board, dough 
raiser, etc , and may serve asa stand or table for sup- 
porting heavy articles, 

PLAItING MAcHtIne.—Bruno Kippels 
and William Zeller, Moorhead, Minn. This invention 
relates to a machine fur forming coifs such as used for 
neckwear by the Benedictine Sisters, the machine being 
a simple and inexpensive one, easily worked and effec- 
tively serving its purpose. The machine has a giass cov- 
ered table over which a presser plate is held in which are 
slots dating the shanks of plungers detachabiy 
fastened to a plaiting blade. The blade is manipulated 
by means of handles, being raised from the fabric, pulled 
forward and lowered to engage the muslin or other thin 
goods at a point in advance of the last plait, the shoving 
rearward of the blade forming another plait. 


Designs, 


SPROCKET WHEEL.—Oscar F. Burton, 
Belleville, N. J. This design consists of two concentric 
toothed rings, one of less diameter than the other, the 
two rings being so close together as to appear integral. 
The larger rim only is connected with the hub center. 

Hassock— William B. Shaw, Brooklyn, 
N.Y. The top of this hassock is of stellated form, the sides 
being also correspondingly shaped,and having undula- 
tions closely following the edges of the top of the has- 
sock, while at opposite sides tabs appear extending from 
the top. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. ; 
—_—_——_—_—_—_—_—_—_—_—_—_—_—_——————————— 

NEW BOOKS AND PUBLICATIONS. 
e 


F. BERGER’s FRENCH METHOD. 
Francois Berger. Paris, France : 
New 
Pp. 158. Price 














Berger. London: D. Seott. 
York: F. Berger. 
75 cents, 


Professor Berger has very excellent ideas as to how 
French should be studied, and the following work em- 
bodies them. We believe that it will facilitate very 
mach the learning of the French language, and the 
method he advises seems to be a most excellent one. 


MopERN METHODS oF SEWAGE Dts- 
POSAL. For towns, public institua- 
tions and isulated houses. By George 
E Waring. Second edition, revised. 
New York: D. Van Nostrand Com- 

ny. London: Sampson Low. 
arston & Company, Limited. 1896. 
Pp. 253. Price $2. 


Mr. Waring has done such excellent work in the prac- 
tical work of sewage disposal that everything relating 
thereto coming from his pen will be received with much 
appreciation. The title page shows the scope of the 
work, as referring particularly to a smaller class of dis- 
posal plants, A most exhaustive index gives quick re- 
ference to all the matters in the book and by its title shows 
how excellently selected has been the field covered by 
this book. Its illustrations and the printing and general 
make up are beyond criticiem. 
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Chicago 

Wet Tool Grinder, Sensitive Drilis, for all light work, 
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(Canas . N. Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa.. will 
 <awyer’s Hand Book on Circulars and Band Saws 
yany address. 
ebrated “ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Bast 138th Street, New York. 

The best book for electmmans and beginners in elec- 
tricity is “ Experimental Seience, "by Geo. M. Hopkins. 
By mail. #, Munn & (o.. F blishers, 361 B da . N.Y. 

Conerete.— See Kidder’s new book on “ Building Con- 
struction and Superintendence.” Comstock, 23 Warren 

Street, N. Y. 

Stay with your job, and with your wages pay install- 
ments for & profitable olive orchard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeles, 
Cal. 

MANUFACTURING INVITED.—Parties with paying ar- 
ticles for manufacture needing additional capital and 
location, write Secretary Board of Trade, Tidioute, 
Pa No bonuses; no experiments; only practical busi- 
ness now paying, or which can be made to pay, a rea- 
sonable per cent. on investment desired. 
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ne repeated ; correspondents will remit bear in mind that 
seme answers require — a little research, and, 
though we endeavor to re to all either by letter 
er in this department. eac' ust take his turn. 

Buyers wishing to purchase b y article not advertised 
in our columns will be fu with addresses 
houses manuf: or the same. 
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than general 
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expected without remuneration. 

Scientific American Su plomcnen referred 
to may be had at the office. Pirce 10 its each. 
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(6922) G. F. H. says: Wil! you please 
send me by mail the formula used in preparing bird 
lime ? A. Boil the middle bark of the holly, gathered in 
June of July, for 6 or 8 hours in water, until it becomes 
tender; then drain off the water, and place it in a pit 
under ground, in layers with fern, and surround it with 
stones. Leave it to ferment for two or three weeks, until 
itforms a sort of mucilage, which must be pounded in a 
mortar into a mass, and well rubbed between the hands, 
in running water, until all the refuse is worked out ; 
then place it in an earthen vessel, and leave it for four 
or five days to ferment and purify itself. Remarks: 
Bird lime may also be made from mistletoe beiries, the 
bark of the wayfaring tree and other vegetables, by a 
similar process, Should any of it stick to the hands, it 
may be removed by means of a little kerosene oil or tur- 
pentine, It is used to rub over twigs and leaves to catch 
birds or small animals, who are blinded and confused by 
the leaves, ete., sticking to them. The “lime” (from 
German “leim ™’) indicates glue. Another preparation is 
made by heating linseed oil until it emits an inflammable 
vapor or by boiling down printer's varnish until tough 
and sticky ; or use a solution of cabinetmaker’s glue in 
water with addition of strong chloride of zinc solution. 


(6923) W. W. L. asks (i) for complete 
directions for making a Ruhmkorff coil giving a ten inch 
spark in air. A. A coil of twice or three times the 
lineal dimensions of the one described in our SUPPLE- 
MENT, No, 160, if properly constructed, should do the 
work. The secondary should be wound in eight or ten 
sections at the least, and the difficulties incident to mak- 
ing such a coil successfully are such that it should not be 
attempted by the amateur. 2. How do focusing tubes 
differ from Crookes tubes ? A. In the shape of the 
cathode. A special focus tube is shown in Screntr¥ic 
AMERICAN, No. 14, vol. 74. Special X ray tubes are de- 
scribed in our Screnruric AMERICAN, Nos. 22 and 
%5, vol. 74, also SUPPLEMENT, No. 1057, with notes on 


(6924) G. C. B. writes: 1. What length 
spark will I obtain with a coil built similar to George 
Hopkins’ (14¢ inch spark) induction coil, but of larger 

? Size of coil (over all) 5x5 x 1034: winding 

space, 11444 x84; iron core, 1 <9; primary coll, 8 
ant DEBE. S 6. secondary No. 36 inch silk wound 
n layers. A. All we can say is that theoretically the 
length of spark should vary with the 5th or 6th power of 
the lineal dimensions, In practice, the result will be far 
less favorable. It would be safer to use the 3d power. 
Thus a coil twice as long, wide, etc., should give a spark 
cight times as long. 2. Would you suggest any change 
in the winding (size of wire, turns, etc.)? A. Wind the 
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secondary in sfx or more sections, so as to separate por- 
tions of widely varying potential. 3. Which would be 
better, winding the secondary in layers with a turn of oil 
paper between layers or win in halvesas in Hopkins’ 
coil ? A. See preceding anewer; wind in disk fashion. | eauared 
4. Have you published any notes in the Scrmnrrric 
AMERICAN or the SupPLEMENT upon apparatus for pro- 
ducing the X rays? Please give number of issue and 
subject of articles. A. Exhaustive data on this subject 
will be found m Scren~tivic American, Nos. 7, 10, 12, 
and 14, vol, 74, also Surriement, Nos, 1050, 1054, 1055, 
1056, 1057, 1058, 1065, 1067, 1068, and 1069. These arti- 
cles give practical directions for taking the pictures, ap- 
paratus necessary, etc.; they also treat on the physical 
questions involved. You may anticipate mach trouble 
in building so large acoil. Try smaller ones first. Dis- 
appointment in results is to be anticipated. 


(6925) H. A. H. asks: 1. What is the 
best and simplest method for polishing mahogany and 
holly inlaid veneers ? A. For polishing veneers, we re- 
fer you to the following books: “ The Hardwood Fin- 
isher,” by Hodgson, price $1; “The French Polisher's 
Manual,” price 20 cents, postpaid, 2. Is the indicated 
coil for alternating currents described in ScrenTuric 
American of March 11, 1898, suitable for producing X 
rays, using a T. H. alternating dynamo, with 12 field 


coils, and running at 1,500 revolations per minute, as 4 | Bag 


source of current? Would the alternations be rapid 
enough? A. Yes. Probably it would be well to omit 
the Leyden jars. 3. Could above coil be used to excite 
a Crookes tube, if built on smallerscale ? A. It could be 
made much smaller, but should be based on giving at 
least 200,000 volts. Give enough turns in secondary, when 
divided by turns in{primary, to produce a multiplier which, 
multiplying the original voltage, would give 200,000. 4. 
Would it be possible to secure an index to Notes and 
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(See note at end of list about copies of these patents. . 


DATE. 
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Queries for the last six or seven volumes? Do you 
know of any subscriber to ScrentiFic AMERICAN who 


has one? A. Possibly some of our subscribers may | 


answer this query. 


(6926) J. J. O'D. asks: 1. By what pro- | 


cess can melted lead be reduced to powder ? A. Heat the 
lead, and when just melted pour into a wooden bread 
tray well chalked on the inside. Throw it into the air 
and catch it, and repeat this antil it has solidified. It 
will then be in fine granulated form (test lead). 2. Also 
what process will convert litharge back to metallic lead? 
—————SS | A. Heat with powdered charcoal and sodium carbonate 
(dry). 

(6927) J. C. M. says: Do you know of 
anything that will cure sweaty hands ? Hands that per- 
spire so that the perspiration will drop off them when 
it is warm. A. When perspiration is excessive it may be 
regulated by using as a wash, once a day, not oftener,for 
about two minutes, liquor atropixe, 2 drachms; water, 1 
pint. The face and other parts may also be washed as 
often as desired with alum, 1 ounce; glycerine, 1 ounce ; 
water, 10 ounces. 


(6928) R. H. F. asks: Please explain 
the difference between a tornado and a cyclone, and 
the atmospheric disturbance. A. The tornado is a sud- 
den outburst of wind in an otherwise quiet, sultr7 atmo- 
sphere; it is ushered in by a load, indescribable roar, 
similar to a continuous roll of thunder ; its path is very 
narrow—seldom more than 500 feet wide at greatest de- 
struction ; it moves, generally, from southwest to north- 
east, and rarely extends more than twenty miles ; it very 
often rises in the air, to descend again at a point a few 
miles ahead ; it is always accompanied by thunderstorms, 
with often a bright glow in the cloud; this cloud has usu- 
ally a funnel shape, which appears to be whirling, though 
some observers have described its appearance like that of 
a huge ball rolling forward. A tornado may be consid- 
ered as the result of an extreme development of condi- 
tions which otherwise produce thunderstorms. A cy- 
clone, on the other hand, is a very broad storm, often- 
times 1,000 miles in diameter, and sometimes can be fol- 
lowed half around the world ; the winds circulate about 
it from right to left, or the way one turns clock hands 
backward (in the southern hemisphere this motion is 
reversed). The air pressure always falls as one ap- 
proaches the center, where, at sea, there is a portentous 
calm, with clear sky visible at times. The cyclone winds 
often rise to hurricane force, bat sre not to be compared 
with the extreme violence of the tornado, before which 
the most solid structures are razed. The French term 
trombe or tour illon describes almost exactly the tor- 
nado, which term was first applied to severe squalls, with 
funnel-shaped clouds, experienced on the west coast of 
Africa, and which, to this day, inspire the utmost fear in 
the mines of the natives, This is supplied by the chief | ¢ 
of the Weather Bareau. 


(6929) J. W. P. says: Can you give me 


equal to pyrogallol; the solution only alters very slowly 
on exposure to air, and is much more stable than hy- 
droquinone, eikonogen, ete. The color of negatives is 
very favorable to printing, which proceeds more rapidly 
than with other developers. It gives brilliant prints 
without hardness. It does not fog the plates. It does not 
stain the fingers. The same bath will develop several 
plates. The following are the principal solutions : So- 
lution A: Water, 1 ounce; sodium sulphite, 20 grains ; 
pyrocatechin, 10 grains. Solution B: Water, 1 ounce ; 
potassium carbonate, 100 grains. For use in ordinary 
exposures, equal parts of A, B, and water. For under- 


exposed plates, take one part A to two parts B. For! El 
plates that have had a timed exposure, the following one — peceri 
solution developer is recommended: Water, # ounces ; | Hiectric 


sodium sulphite, 25 grains; sodium carbonate, 50 grains ; 
pyrocatechin, 10 grains. To bring out contrasts, a two 
per cent boric acid solution is recommended instead of 
bromide. 


(6930) A. E. G. asks how to remove bi- 
chromate stains from the hand, A. Pour a little solu- 
tion of sulphurous acid on to your bands, On rubbing | 
the fingers the stains rapidly bleach. Subsequent wash- 
ip with rain or distilled water would be preferable ; 
buat ordinary water will answer. Or take a warm, strong | 
solution of hyposulphite of soda, and add thereto a small 
quantity of ordinary sulphuric acid. Theame ating | 
action as with sulphurous acid will take place. 
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Vel- ocipedes, device for varying the speed of, W. = THE VICTOR VAPOR ENCINE. 
T. Harder ; 564,617 | The Twentieth Century Gas Engine. 
Velocipedes, variable speed gearing for, W. T. 7 | The vi 
Harcter 4016 k Ran cter r 
Veuding machine, Cravens & Mctioodwin WA ST1 wae de result of more 
Vending machines, coin detector for automatic. . mportenes ence and 
laccer 564,524 | ine. Itisa 
Vertical boiler, Patzelt & Schoche S64 640 fe poemegeees, 
Wagon and veloc:pese, combined child's, Long & | each one the subject of, | 
Shai! : 564,796 months but years of tenting. 
Washbotier, L.. W. Boynton ATT? very possible weak 
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ACETYLENE APPARATUS.—ACETY- 


| lene number of the SCIENTIFIC AMERICAN ae 
MENT, describdi with full illustrations, 
recent, simple, or made and ——~ §- Petes 
4 wenerating ee op he large and 1 scale. 
‘he gas as made used by microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 0 cents. To be had at office. 





BRight-inch precision. with cutter milling and gear 
cutting attachment. 


The Rivett Lathe 


Faneuil Watch Tool Co., 
Boston, Mass., U.S. A. 
Adopted by all great uni- 
versities. 


a 


The greatest lathe for fine mechanics. 





~ BATTS PAT. IMPROVED DIFFERENTIAL 


Self - Lubricating 
HOISTS. 


ONE MAN CAN HANDLE A TON, 
2” Send for Particulars. 
BOSTON & LOCKPORT BLOCK CO. 
143 Commercial St., Boston, Mass., U.S.A. 


WELL DRILLING MACHINERY 


MANUFAC TURED BY 
WILLIAMS BROTHERS, 
ITHACA, N.Y. 
MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, wiT) 


STEAM OR HORSE POWER 
SEMO FOR CATALOGUE 
WILUAMS BROS ITHACA, AZ 


DORMAN’S 
VULGANIZERS 


are used all over the world. 































Exclusive Manufacturers of Steam M. 
| chines for Rabber pemee,. We also make 
Dry Heat V utfits 
| from $10 to $1,000. All j Stamp “and Stencil 
Tools and Supplies. Brass and ~~ | 
for all Scals, Engravi 
Die Sink Ory ali ‘x Hetablished ise, + 


THE J. Ad w. DOR MAN co, 
121 E. Payete ™t., Baltimore, M4., U. U.S. A. 














CUTTY Gatos & 





RAND ORILLCc 





‘*My Well and what came out of it.”’ 
A story by the novelist Frank R. Stockton. 
‘Your Well and what will come out of it.”’ 


Pohlé Air Lift Pump 


Bulletins to tell you will be sent on application. 








The Ingersoll- Sergeant Drill Co. 
=== Building, 26 Cortlandt Street, New York. 
The Bartley Direct Running Saw Mill 
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Water steriizinge apparatus, 1. G. Stiebel, Jr SOA. 
W ater trough, North & Stake me. 
W eiv'ving apparatas, 5. Simo as be , 
Weighing machine, aatomath. B. Simons pi 
Wheet. See Power whee! ALL OTHERS 
Wheel ria, wooden. A. G. Shepard. 4 | Uno . . IN 
Windmill, J. W. Henry -. A 
Wood, ete., tool for working, P. Jury et al SOA. les 
Work beneh and tool box, combination, T. B. 
Dogiger es 564,72 = 
Wrench. See Bic ycle wrene 
Wreneb, Aldrich & Obambertin. 564,816 Eaten TN wil ERY ssa hl 
Wringer. See < * thea wringer Gates iron Av.Chicago.iit 
DESIONS. THE - pias : > - WRENCH 
. — Jaw Drop Forged from Best Tool Steel. 
Bell case. electric. & G. Worley 7 | Few Parts. Best W $ 
Boiler jag. UH. 8. Bucier B46 cure | a 
Beckie, C 8. Comstock . 25,481 irre- 
Cudinat, walter’s, M’ A. Coman 27 | tive of, 
Kies trical m mote casing, L. EB. Coster ‘i seis se 
Bre Kem pehai! to By on. 
Faot rest, G W Yoark ke , “aK te Bs pipe taken, Length M inches. ‘Takes Cir. P. hee pipe 
Gas hebta. gallery or incandeecent, - 
oe . ; 25844, 25.545 THE BILLINGS & SPENCER CO. 
Hoo, habineky et a}.. Bs 
Hook, ine am &. Kewyperal! Bau, D7 Drawer 3, HA RTFORD, CONN. 
Meat tenderer x. ote Dal Re P) —_— 
Opera giass bolder, 8. H. Blank a 28 
Per rack and inkstand, G. 4. Allen a) 
Pusele box or case, A. B. Lester 860 
of Wood and Metal Wort with- 
out steam power, equi with 
TRADE MARKS BARNES’ FOOT POWER 
Beverage. cortial. and sirup, carbonated, Drewry MACHINERY ell, 
& wove 23,86 | allow lower bids on jobs, and give 
Bicycles, Wiliam Hengerer Company 2.671 | greater profit on the work. Mach 
Riez cles and aimilar vehicies, D. A. Freeman 24,673 | sent on trial if desired. Catalog Free. 
Siuinge, American Biuing ‘ weeny ’ re . Rea W. F. & JOHN BARNES CO. 
Braehes and the bike, boree, duet and scrubbing, 
Palmetto Fiber Company Amo 1999 Rusy St., Rockrono, ft. 
Mandy, chewing, Chicago Candy Company. 
Cement, Purtiand, J. Brand m THE DURANT COUNTING MACHINES 
Coffee. *hiceory, F B. Muller & Company at Received the Highest Award 
Fish, salied and porelesa, J Beardsiey'’s Sons 2.690 pt, the V World’ 's Pair. 
Plavoring extracts 8. Echmidt Raw ort to 
Fioer, wheat, 6. Sterr & Sons . ot RANT. 
Rams, shoulders. end breakfast beacon, P. T. nd 
George & Company . * 28,095 ren 23a ‘ate Milwaukee, Wis. 
J * shoulders. sides, bacon at lard, > Be 
ued ‘Company >t. 7 so ag| EMERY WHEEL MACHINERY. 
1 myole, MH. &. Clarke. occes en 
t ?. B. Hic3e oe 
Ma't wewed, or fermented liquors, Voigt rinding * Machine 
Brewery (Compan: 5 an 
Milx, cream. better and cheese, Canajoharie No. 6. with surface attachment. 
Creamery Company - 3.688 | Will run two wheels 
Olli, wool, Kcbew-Bradiey Company 2677 | in diameter. pe = 
Pencils, penboiders and crayons, lead, G. Sackers- to the best made engine lathe, 
lor 675 
Pharmacentical avd cosmetical prodactse, Nord- tS?” Book % Free. 
deutsche Wollkammeres & Kamugarnspie- DIAMOND MACHINE co., 
nerve! ° P.O 
Remedy for infants’ compiaints. W. Peterson . Box %6, | 886, Providence, RL 
Shirts, collars and ceaffs, drawers and sairt watesta, 
and goods of like character, Broom & Mever.. 3m The Van Noman 
TT 


Sani, stewart, Laiph & Company 

Surpenders shoa der braces and garment sup- 
DOTLera, > ‘Trhann & Company 

Toi jot preparation for the ekin in elther a solid, 

or powdered torm 


xm |Universal Bench Lathe. 


A Lathe, Milling Machine, 








sans Serew Cutter and Universal 
DON ee, in one tool, The 
tool made i all kinds 
Par 08 eas by 
Watch movemer vta H. 8. out gowery Bere Watch 
Woo! fat and products of same, Norddeutsche 
Wottammera & Xamugarospinneret.. B.078 ate Catalogue. 


\ printed cover of the specification and drawing of 
any pacent in the foregoing Niet, or any patent In print 
insned since 14S. will be furnished from this office for 


Bicente. In ordering please state the name and pamber 
of the patent desired, and remit to Mane & Co., M1 | 
Hrowdway, New York Specia! rates will be given where | 


a iarce number of copies are desired at one time. ~ 
ft 
| f | my) 


(anadian entent« may now be obtamed by the in 
veutors for any of the inventions named in the fore 
going Hat, provided ther are simple, at a cost of $46 each, 
a complicated the cost will be a lathe more. For full 

cetrucvions address Munn & (Co. Mi Mroedway, New 
Vor. (Mor foreten patents may als be obtained. 








Established in 1848. 
And Supplies for 
rchitects. 


Draughting 
Instruments . ..°== 


Draughtsmen. 
Catalogue free. 
FROST & ADAMS CO., 
39 Cornhill, Boston, M Mass. 


TRANSITS AND LEVELING INSTRUMENTS. 


sans (Stance BENCH LEVEL 


nd true. 
lals ground 
and 
graduated. 
Size 4 in. to 18 in. Price $2.50 to $8. For book on the level 


Cc. F. RICHARDSON & son, 
0. Box 977, = ATHOL, MASS., U.5. 
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NOLVERINE MOTOR WORKS, 
CRAND b RAPIDS, | marcn, 


This beats Wind, Steam. or Horse 
Power. ‘e offer the 
WEBSTER 2% actual horse power 





plan. Built 
on ne ie in lots of 100, 
therefore we can make the price. Box- 
ed f ; 1 w 4 pounds. 
Made for 

Efe ear 
wa Weet t 6th Street, CHICAGO 


SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH., 
U. 8 A. 
of the Sintz Sta- 
and 


Man urers 

tienars and Marine tas 

Gaseline Kogines. lly 
for ric 


t gas — 
launches. ft] witnin the Peach 
of all. ff tion ‘or Catalogue. 

tion t 


GAS and GASOLINE 
ENGINES. 


Re Lng: —! Ses. 
Gas, and Geontinn's di- 
rect from the tank, 
Ito. to @H. P., actual. 
The Springfield 
21 W. Washington se” 
ar ad, 0. 
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men ne, Shue an gh an 
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in shape, aon 5 melgt, and and  duraprity 


siapted takes ie bole pone 
old upon the 
ind. Price per set, — oo. 


Tie ctreuiare sont i Ses ees anted 
F. W. HAHN, Mir., 358 Grand St., N.Y. 
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acrort Smoxe Of 
OR FIRE. 

MONITOR VAPOR ENGINE R @OMPANY 

Grano Rapips, MICHIGAN. 


EASTERN OFFITE, LUDLOW STATION, YONKERS. W.X CATALOGUE FREE, 


ALCO VAPOR | ‘nenee.... 













and safety eed. No 
cereus naphtha or gasoline need. 
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Marine Vapor Engine Go., Jersey City, N. J. 





GALVANIZED IRON-—-APOLLO. 


Tews pier can eheage get it—he may not make ro 
mach money on it—promptly. 
Your job may not be ours; he can buy of ours : 
i: ar} chnet ond part of heet gnaranteed. Reta 
very ® ae gu rn 
to jobber at job expense for auy defect whatever. 
Apollo Iron and Stwel Company 
Pittsburgh, Pa. , 





om.) Wire Forming Mechines 
a = coil of shana. 
ey Wire Goods furnish- 
~ BLAKE & JOHNSON, 
Waterbury, 
wean, %. SB. A. 
BICYCLE MACHINERY. 
CHAIN DRAW BENCH 
For bind Steel 
2” Send for Booklet. 
Farrell 
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Drawer A, New i Maven, 


THE BLISS 


shal of Electricity 


Bliss Building, WASHINGTON, D.C. 


only Institution teaching — Electrical En- 
ing exclusively, equipment excel- 
In struction the best. Catalog on application. 














Y “TELEPHONES 


That Are Good--Not Cheap Things 


County Telephone C: Fairfield, Ill., have 
\.y and installed « full * Western ” equipment 
ake the place of a _— awe" 
ich latter failed to work eye a short use. 


ods of similar cases ma: ited affecting the 
“10 of Sa een At. a, 


WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Clinton Street, Chicago 
The Laryest Manufacturers of Telephones in the U. 8. 


Portable X Ray Apparatus | Sires 
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F. J. PEARSON MFG. CO. 
Main & Locust Sis., 
St. Louis, Mo 
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K. MH. lngersell& Bre, Dept. Ke, 147 168 Cortinnds Ste Bow Barks 


CROOKES TUBES AND ROENTGEN’S 
Photography.—The new photography as performed b 
the use of Crookes tubes as a source of excitation. 
about Crookes rete, Scr a es ogaieas ay 
MENT, Nos. 18 89, 5. 284 3 3. 795. 
905, 980, Los. 1054, ery 057, a 
SCIENTIFIC AMERICAN, Nos. 7. S10 @ and 14, AT ng . 
These profusely illustrated SUPPLEMBNTS contain a 
most exhaustive series of articles on Crookes tubesand 
the experiments performed with them, Among them will 
be found Prof. Crookes’ early lectures, Ceniies, ve’ 
fully the experiments which 80 excited the w: + an 
which are now again exciting attention in connection 
with Roentgen’s photography. ce 10 cents eaco 
lo be had at this office and from all newsdealers. 
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TURER OF 

Brass,\ron,Steel & German Silver 
mesmzcrs [SCREWS 
= Double Acti 


RAM the valves ep well os 


shut them off with b the power of the water. 
More water raised in tne to waste 
than any ram made. No stoppi 

- ©. Hedgkins & Sens, Marlboro, N. 


Towers, Tanks and Tubs 


PATENT SECTIONAL 
ALL IRON TOWERS 








PLAIN 
ALL WOOD TOWERS. 
ELEVATED TANKS 


for Automatic Fire Sprinkler Plants. 
Louisiana Red Cypress Tanks 
a Specialty. 


W. E. CALDWELL CO., 
219 E. Main Street, 
Louisviite, Ky., U. 3. Lo 

Twelfth Edition Now yw Ready. 


THE SCIENTIFIC AMERICAN 
CYCLOPEDIA oF 


Receipts, Notes and Queries 


12,500 RECEIPTS. 708 PAGES. 
Price, $6.00 in Cloth ; a ~ eet? $6.50 in Half 
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$50 Buys 


DRILLS 
Circulars free. 





Scientific 


The Highest No. 
Grade, Best 
Made 
Machine 


Ever Offered. 


cular free. 


THE HARTFORD 


New and important features: 
Type-bar made wide, with 
side guide. Alignment perfect. 
Ribbon moves crosswise and 
lengthwise automatically. Key % Se ; 
action the lightest made. : 
Wverything guaranteed. Cir- 





American. 
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THE HARTFORD TYPEWRITER CO., 1 LaureL ‘Sr., HARTFORD, CONN., ~ 4. 





RES. AAABLE MAN te te Agents for Soctnpene 
Inclose stam, Vie~ 
tery Manuictaring "Ce. e., Cleveland, Ohio. 





MACHINES. Cort $ ° 
IC srs. oe ys Miche verge tue VivTen 
898 Clinton Street, cot. Milwauk aukee, Wis. 





self 


$75 x: ‘ ceeds tngecesary po ation permanent elf 


Se ee 
MAGIC TET. 
pt tty ee ed tes 
for La pe = moshinery. . Jewel 7a) kinds 
- Gears tn in stock. ~: . Wi 
GARDAM & SON, % John 8t., New York 














workers’ » Chisels = ft : 
BUCK BROS. Fon List. 
CAST STEEL BUCK Bron Mi Millbury, Mass. 





WATER. WHEELS. 


+A os 


TURBINE : 














Experimental & Model Work 


BK V. BAILLARD, W6 Liberty Street, N. Y 
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on for r~ an 
Black Cer. School, Paterson, N. J. 
DEA NESS CURED! THE 
AR VAPORATOR.«.... 
. Satisfaction nteed. 
Cuedineedian VaPORA 198 LaSalle dt.. Chieage. 
MANUFACTURE OF STARCH FROM 
Maize.—By J. Kriegner. Full details of the process. 
With one illustration, Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 101°. Price cents. ‘To be 
had at this office and from ail newsdeulers. 
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for inventors. 
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ATENTS! 


with a. publication 4 =e ‘Sonmerurte 
CAN, continue to examine 
ments, and to act of Patents 


now bave 
atent Drawings. Xpecifeations oe 
1 for 


aN 
unn & Co. also attend to the paration of Caveats, 
oe 5 Books, Labels, telson ments, 


Reports on Infringements of 
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femesion about Patents and 


taini 
; directions concern Labels, Copyrig: ts, 
hk,  Paven A Po Rm Infringemen 
Assignments. Re. Hints on the sale o’ 
We send, free of ¢ .a 2 Brecpes of —- 
Patent io showing the od of secu 
Patents in all the principal countries of the world. 


MUNN & CO., Souicitorns or Patents, 
361 Bacnmey, New YorK. 


622 and &24 
Building, near 7th Street. WASHINGTON, 
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RICAARDSON MFG. CO” ob sie Bath. ‘NY 





A.W. FABER 


Mawutactory tatablished 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCI a eae SLATES, STEEL PENS, GOLD 
PENS, 8, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AN RTISTS MATERIALS. 
78 Reade Street, New York, N. Y. 
Manufactory Established 1761. 
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The Edison Phonographic News 


tells where and how you can procure cheaply 


A PHONOGRAPH or A KINETOSCOPE 


the great money-earning wonders. Sample copy 0c. 
THE OHIO PHONOGRAPH CO., CINCINNATI, 0. 
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PROPOSALS. 


vig DEPARTMENT or PuBLic onze. a 
Sydney, Australia, June 3, 1806. 


SUPPLY of 150,000 toms of sicec! rail« 
and other Permanen’ Way Materials 
to be Manufactured in the Colony otf 
New South Wales. 

Offers are hereby invited by the Government uf New 

South Wales, Australia, and wiil be received by the 

Secretary for Public Works in Aydney, and the Agent- 

Genera) for New South Waies in London, ap to 11:40 

o’elock on the 3th day of December, 1806, from persurs 

willing to contract for the aupply of 150,000 tons of 
steel railsand the necessary quantity of Fish-plates, 

Fish-boits and Spikes. mannfactured in the Colony of 

New South Wales, out of iron ore and other neves- 





sary minerals the natural product of, and with coal, 
coke, or other fuel, smelted, gotten and raised within 
the said Colony, upon the Terme and Conditions which 
can be seen at the Offices of the Minister for i*ublic 
Works, Sydney (or the Agent-Generai for New South 


Wales, London), 


J. HB. YOURG, 
Minister for Public Works. 
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@” EsTAKLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a VYenur, Including Vextage. 
Weekly--52 Nawbersa Year, 

This widely circulated and splendidly tilustrated 
paper is published weekiy. Every numbcr containa six- 
teen pages of useful informetion and « large number of 
origina! engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures 


Chemistry, Klectricity .Telezraph y, Photography. Arch! 
tecture, Agriculture, Horticultare, Natural History, 
ete, Complete list of Patents each week. 

Terms of Subscription,.-— One copy of the ScIEN- 


TIFIC AMERICAN wii! be sent for one year 42 numbers 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dellars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs. — Special rates for several names, and to Poar- 
masters, Write for particulars. 

The safest way to remit ‘s by Postal Order, Draft, or 
Express Money Order. Money carefully piaced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk Adress 
all letters and make al! orders. drafta, ete., payab'e to 

MUNN & CO.,, 361 Brondway. New Vork. 


; a 
Scientitic American Supplement 


This is a separate and distinct publication from Tue 
SCIENTIFIC AMERICA\, but is uniform therewith ia 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foroian 
papers anc accompanied with transiated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT ‘s published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers vy em'nent writers in 
all the principal departments of Science and the U 
Arts, embracing Biclogy, Geology, Mimeralogy, Natura! 
History, Geography Archeslogy, Astronomy, Chemis- 
try, Biectricity, Light, Heat, Mechanica! Kngineering 
Steam and Railway Engineering, Mining, Ship Building 
Marine Engineering, Photogranby, Technolowy. Manu 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Boonomy, Riography. Medicine, 
etc. A vast amount of fresh and raiuabie information 
obtainable !n no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are lilustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United 8* ates, 
“anada, and Mexico. $5.00 @ year; or one copy of the 
SCIENTIFIC AMFRICAN and one copy of the Surs 
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POWERFUL ACHROMATIC TELESCOPES. 
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are the stand- 
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MENT, both mailed for one year to one address for 87.06 
Singie copies, 10 cents. Address and remit by posta! 
order, express money order, or check, 

MUNN & CO., 361 Broadwey. New Verk. 


———_#--—- 
Building Hditior. 
TRE SCIENTIFIC AMEXICAN BUILDING EpiTION is 
issued monthly. $2.50 a year. Single copies, 4 cents 


Thirty-two large quarto pages. forming a large and 
aplendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings: Ulustrating the 
most interesting exampies of mocern Architectural 
Construction and alhed subjects 

A special feature is the presentation in each 
of a variety of the latest and best plans for private resi- 
dences. city and country, including those of very mod 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, toyether with Floor 
Plans. Descriptions, Locations, Nsetimated Cost, etc 

The elegance and cheapness of this magnificent work 
have won for it the t.arcest Cireniation of any 
Architectural publication in the world Bold by all 
newsdeaiers. $2.02a year. Remit to 

MUNN & CO., 361 a New York. 
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Export Edition 


of the SCIENTIFIC AMERICAN, with which is 
porated “LA AMERICA CIENTIFICA EB INDUSTRIAL,’ 
or Spanish edition of the SCTENT! FIC AMERICAN is pub 
lished monthly. and is uniform in size and typography 
with the SciANTIFIC AMERICAN. Every number con- 
tains about 50 pages, profusely tilustrated [tis the finest 
scientific, industrial export paper published. It circu 
lates throughout Cuba, the West Indies, Mexico, Cor 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. THE Sc!- 
ENTIFIC AMERICAN Export EpiTion bas © large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a yeor, postpaid, to any part of the 
world. Single copies, 2% certs. 
63)" Manufacturess and others “ho desire to secure 
foreign trade may bave large and bands: mely d‘eplayed 
announcemen*s published in this edition at a very 
moderate cost. Kates upon appiloation. 
MUNN & ©O0.. Publishers, 

301 Broadway, Kew Vork. 
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Modvertisements. 
ORDINARY RATES | 

Ineide Pace. each insertion. - 73 centea tine 
Rack Page. ence insertion. - $1.00 a tine 
om” For some classes of Advertioementa, Special and 
Higher rates are required 

The abowe are charwee per agate lime — about eight 
words per | This notice shows the width of the line, 
end ie set in agate tyre Mngravings may head acver- 
tisemente af the same rate per agate nme. DY Measure- 
ment, as th etler pres: Adverti,ements must be 
eceived at Pabiication (fice as carty as Thursdar 
morting to appear in the following week's issue. 


DAIMLER MOTOR COMPANY, 


BUILDERS OF 


Highest Grade Single and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No smoke or smokestack, ne boiler, no elec- 
tricity. No steam or naphtha under pressure, 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute, No licensed engineer or pilot. 

Also Stationary Motors. 
2" Send for Illustrated Catalogue and Price List. 


“STEINWAY,” LONG ISLAND CITY, NW. Y. 





OFFICE AND WORKS, 
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CHARTER GAS ENGINE CO., Box 148, Sterling, !i!. 





We will save you from 10 te Zone, on Typewriters 


Tue Creve Sapoie 





for Ladies’ use. Broad and comfortable, and guaran- 
teed to hold it its shape. Most sensible and ——— 
Saddle in the market. Twenty years’ crpertense in 
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YOST, 





WRITING 
pe XK 
MACHINE 
The distinctive features of the Yost Machine, 
permanent alignment, direct Inking, be autifal 
a work, strength, simplicity, and a are 
shown im perfecti.n in the 4 Model, 
which has been proved by tw year use to be 
the vest on the market. §° Catalogue free. 


Yost Writing Machine Co. 


61 Chambers St., 
NEW YORK CITY. 


Al 4 Price = 
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50 Holborn Viaduct, | tn this issue is published a résumé of the progress of the Industrial Arts and Sciences during the past fifty years 


Many otber articles of great interest, by the vest. scientific writers of the dey, are also published, among the 
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“Scientific American.” 


No expense or pains have been spared to make this a publication of rare merit and great value. “The 
articles have all been prepared by specialists. Some of the principal subjects treated are 


The Transatlantic Steamship. 
Naval and Coast Defense. 
Railroads and Bridges. 
The Sewing Machine. 
Physics and Chemistry. 
Electric Engineering. 
Progress of Printing. 
The Locomotive. 
Iron and Steel. 
Phonograph. 
Photography. 
Telegraph. 
Telephone. 
Telescopes. 
The Bicycle. 
History of the Scientific American. 





Reduced Fac-simile of Cover Page. 


most tmportant-of whieh is the prise essay, entitled 
INVENTION DURING THE PAST FIFTY YEARS,”’ 
FOR WHICH A PRIZE OF $250 HAS BEEN AWARDED. 


| Probably never before has so much valuable information otf historical interest and importance been published 
in so condensed and popular a manner. I[t will form a valuable addition toany library, and 
should be in the bands of all who desire to keep abreast of the times. 


tv” 7 PAGES PROFUSELY ILLUSTRATED. OVER IN COLORS. PRICE 10 CENTS. 
Mailed to any address in the United States, Canada or Mexico. To foreign countries add 8 cents extra for 
postage. For sale by all Newsdealers throughout the country or address 


MUNN & C0., Publishers of the “‘ Scientific American,” 361 Broadway, New York. 
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The Scientific American 


Reference Book. 


A most useful little bound book of 180 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practicai, condensed information ever furnished 
to the public for so small a price, only % cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Tabie of Cities having over 8,000 inhabitants; 
Map of United States— miniature outline; The 
full text); The Trade Mark Law (full 





the 
Laws 


; Medallion tortraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Blec- 
tricity, Heat, Metals, Weights, and Measures. 
2” Sent by mail to any address on receipt of price, 
25 cents. 
MUNN & CO., Publishers, 
361 Broadway, New York. 
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SUNART FOLDINGS 


Send for Dlustrated Cata- 
logue—2 cent stamp. 


SUNART PHOTO CO., ROCHESTER, N. Y. 
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&#” Send for our booklet on Patents, Caveats, Trade Marks, Copyrights, ete. Also 116 pp. Sci. Book Catalogue. 








